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PRO- QUE 


oPROTEINS 
METABO. T SH 


SUBCELLULAR PISTPUSUTIONW OF CEREBRaL 
PHOSPHOPROTF INS! CERESHA, PROTEIN PHOSPYOKNASE! 
ATTEMPTS TO PREPARE PRUTEIN FRarTIONS ENRICHED 
IN PHOSPHOPPOTE tN. 
aDd-410 902 vive te 


SPROTON SCATTERING 


RESONANCE 
PION@-PROTON FLASTIC SCATTERING, 
ad-10 952 Jive 20 
PSYCHOLOGY 
PERCEPT ON 


CBSEPVERK TOLFRANCE JF FORM TPANSFORMA TION AS 
A FUNCTION OF - ORM COMPLEXITY. 
aD-Gi1 240 Jtve 28 


PSYCHOLOGY 
PSYCHOME TRICS 


ON INVESTIGATION OF SIMILARITIES IK PaRENTH~ 
CHILD TEST SCOKFS FOR cVIDENCE CF HEREUI TARY 
COMPONENTS! OOCTORAL THESIS. 
aD=-810 172 Jive 26 


SPSYCHOMETRICS 
GENETICS 


aN INVESTIGATION OF SIMILARITIES IN PaRENT= 
CHILD TEST SCORFS FOR cVIDENCE °F HFREJT TARY 
COMPONENTS! OOCTORAL THESIS. 
aDd-G10 172 Jive 28 


PULSE COMPRESSION 
RADAR STGNALS 


& LINEAR FR 100081 PULSE COMPRESSION SYSTEP. 
ad-411 S37 Jive 6 


*PULSE COUNTERS 
MAGNETIC CORES 


A MaQNETIC UFCADE DcMOVaTRAIOR = A MAGNETIC 
CORE COUNTER CaPaRLE OF COUNTING FROM UNE TO 
TEN INPUT EVENTS, 

A0-410 857 Jive 8 


PULSE MODULATION 
TELEMETER SYSTEMS 


INTE®PRETATION OF THE INTER-PaNGE IwSTRU- 
MENTATION GROUP (IRIS) STawDAaPUS For Favsen 
TELEMETRY. 

AD-G10 320 Jive 6 


SQUALITY CONTROL 
AGING (MATERTALS) 


STABILITY snr QUALITY FaCTOn® OF PanaLLeL 
FIELD EYCITFO GUART? CnYSTALS. 
AD=410 296 JIVs 25 


@GUANTUM MECHANICS 
ENERGY 


COUPLING BETWEEN NUCLE4SN SPI"'S IN HU MOLECULES, 
ad-410 $24 stV¥e 20 


QUANTUM MPCHANICS 
R-RAY SPECTROSCOPY 


CALCIILATIOANS FOR THe GROUND STATE OF HEL TUM. 
AD-410 392 vive 25 


*QUARTZ 
CRYSTALS 


STABILITY ane QUALISY FacTOn® OF Parnactel 
FIELO EYCITFO guiaARTZ CaYSTALS. 
AD-G10 296 JIVe 25 


SQUARTZ RESONATORS 
CRYSTAL HOLDERS 


ESTAMLISHING CAPaAgILITY TO PPODUCE PRECISION 
CRYSTAL UNITS IN THE Hc~-27/U GL*SS CRYaTal HOLDER, 
ad-Gii 180 vive 86 


*QUARTZ RESONATORS 
MEOTUM FREQUENCY 


DESIZN+ PRODI'CTIONe TESTING TECHNIGUTS+ AND 
METHODS FOR THE PRODUCTION AND TESTING %F 
CRixXM=49)7U HIGH PRECIaT OV CRYDTALS. 
aD-Gil 134 Jive 8 


SQUEVEING THEORY 
ANALYSIS 
FIFT™ NAVY SCIENCE oYMPOSIA, 


ad-410 476 Jive 25 


*QUEVEING THEORY 
EQUATIONS 


CUEUFING THEORY ANALYSIS. 
ad-411 380 JIVs 15 








*RADAR 
GUIDED MISSILES 


WOSatc RaDAk FOR MIaSILe GUIMANCE, 
ADd-410 990 Jive 12 


RADAR OUPLEXERS 
EXTREMELY HIGH FREQUENCY 


SUBMILLIMETE®=8aVE COMPONENT DEVELOPMENT? 
FINAL REPT; A 10-08 DIKECTIONAL COUPLER, & 0-40 
O8 VaRIaBle aTTFNUATOR, 
ANO A DINIPLEXER To OPERATE 
REGION, 
ade4i0 354 


IN TH® 300-1090 GC 
Jive 8 
®RADAR SIGNALS 
DETECTION 
COMPLETELY COHERENT SEQYENTIAL DETECTION 


SITe APPLICATION TO SEaRCH Rada”. 
AD-Gil 6446 OIVe 6 


@RADAR SIGNALS 
FREQUENCY MODULATION 


A LINEAR FM 
ad-4ii $37 


100081 PULSE COMPRESSION SYSTEMs 
vive 6 


PRADAR TRACKING 
CATA PROCESSING SYSTEMS 


A STEREOCRAPHIC CO“VROINATE SYSTEM FOR THE 
UTILIZaTION OF PaTa FRUM SEVERal RANARS. 
ade-si0 167 JV. 6 


SRADIATION DAMAGE 
GAMMA Rays 


THE ©FFECTS SF GAMMa RAUVIATION UN COMPUTER 
CIRCUIT CARMS AMM aSSOCTATED Eul!IPMFNT. 
ad-410 359 vive 8 


PRADIATION EFFECTS 
MAGNETIC PROPERTIES 


RADIATION FROM AN ELECTROMACNETIC SYURCE IN 4 
HOLF<SPACE OF COMPRESSISLE PLAa“A-SURFACE @AVES. 
AD-410 077 vive 25 


*PRADIATION MEASUREMENT SYSTEMS 
RANGES (OISTANCF) 


CONVERSION CE THE £4/POR-TiL 
REMCTE AREA MUNTTOR,. 
aD-410 158 


RADIAC Td a 


Jive 20 


*240TATION MEASUREMENT SYSTEMS COMPONENTS 
MILLIMETER WAVES 


PICRO@AVE FarIOMETRY INTERF PENCE PUDULATION 


TECKNIVIIE USED TO DEVELOP A HIGHLY SERat TIVE 
POWFR METER FOR COHMFRE «T SOURCCS, 

3 

ad-410 979 Jive 6 


*RADIATION MONTTORS 
RADIATION MEASUPEMENT SYSTEMS 


AUCLE AR Pa 
aD-410 890 


14TION GUIDE. 


Ive 20 


*RAOIO ASTRONOMY 
RADIO EQUIPMENT 


TEST RESULTS ON A 420-“C/S 
430-MC/S POLARIMETER. 
Ad-410 184 stVe 2 


MADTOMETC? awh A 


*RADIO RECPIVERS 
RADTIOPRFQUENCY PULSES 


METHSD OF PROTECTINe a SUPERMETERODYNE RE- 


CELVER ©ROm PARALYSIS JURING PULSED RF 1PP_TCA= 
TIORS. 
aDdeui, 372 Jive 8 
*RADIOACTIVE OFCaY 
GAMPA RAYS 
GAMMA@GAMMA ANGULAR CORMELAITON IN THE DECAY 


OF COBaLT 6°. 


AD-410 370 Jtve 20 


*RADIOACTIVE FALLOUT 
MEASUREMENT 


GROUND ROUGHNESS EFFECT FOn FALLOUT<COn= 
TAMINATED TERRATNI 
CALCULATIONS. 
AD-410 415 


Jive 20 


*RADIOACTIVE FALLOUT 
RADIATION HAZARNS 


PIOLXGICalL aXD MEDICAL aSPE.TS OF IUNIZING 
RADIATIONS SIOL*GICAL aaZ4RD On FALLOUT. 
AD-G10 366 16 


JtVve 


A PO=DECREE PHASE SHIFTER, 


COMPARISON UF MEASUREMENTS AND 


*RADIOACTIVE FALLOUT 
SIMULATION 


SIMULATION OF A RadIOACTIVE FALLOUT 
ENVIRONMENT. 
ad-410 319 


vive 20 


*RADIOACTIVE ISOTOPES 
COBALT 


GaMma-GaMMa ANGULAR CORRELATION IN THE DECAY 


OF COBALT 6%. 
AD-410 370 wIVe 20 
SRADIOACTIVE WASTE 
O1sPoOSaL 
NUCLEAR PADIATION GUIDE. 
AD-410 890 vive 20 
\ 
*RADIOBIOLOGY 
HANDBOOK S 
NUCLEAR PADIATION GUIDE. 
a0-410 890 Jtve 20 
*RADIOMETERS 


MILLIMETER WAVES 


MICROWAVE FanIOMETRY INTERFCPENCE MUSULQTION 
TECHNIQUE USED TO DEVELOP A HIGHLY SEASITIVE 
POWER METER FOR COHFRE.T SOURCCS, 


3 
AD-410 979 UIve 6 


PRADIOPROTECTIVE AGENTS 
ORGANIC COMPOUNNS 


FXPES IMENTS TO DETERMI We THe EFFECTS OF 
ANTIOXIMANTS OF DIVERSE STRUCTUPE AND aCTivity 
AND ANTTOXINANT SYNERGISTS ON LENGTH CF SURVIVAL 


FOLLOWING CONTINUOUS EAPOSURE 1° A LETHAL OSE TF 
GAMPA KADIATION IN THE Rat. 
ad-410 008 Jive 16 

FOLAPOGRAPHIC CATALYTIC #AVc® OF BOUIN SERUM 


ALBUMIN BEFORE 
IN THE a@SENCE 
oruCS. 

AD-411 206 


AND AFTcCR WTRAVIOLET 
ANT PRESENCE OF 


In®aD LATION 
#NTLPADIATION 


JIVe 16 


*RADOMES 
PROTECTIVE TREATMENTS 


CUARTERLY FEPORT! OkY-aCETYLENE FlaMe 
GLA7ING OF ®LIPeCAST FUSED SILICA RADCMES: 
IMPROVING THE STRENGTH 4y) THER”AL PROPERTIES OF 
SLIF-CaST FUSED SILICA. 


A0-410 896 wive 16 


®RARE EARTH COMPOUNDS 
10NSs 


PROPERTIES OF RARE cARTH ANS TRANSITION 
GROUP IONS. SINGLE CRYSTAL ANU OTHER s®°¢Cl~ 
MENS OF RARE EXZPTH COMPOUNDS I eLUDING Talq~ 
HALIDES AND GARNETS, PREPARATION AND MAGNETIC 
PROPERTIES SY EPRe NMR, MAGNETIC REL AAATION: 
SUSCEPT'SILITY AND SPECIFIC HEa’ MEASUREMENTS. 
ad-Gi1 $57 JIve 4 


enaTs 
HYPOTHERMIA 


CARDTOVaSCULAR AND AETAGOLIC 
NORFPIN®E PHRINE AND THE(® 


ACTIONS OF 
INTEPRFLATIONSHIPS MERE 


STUCIED aT NORMAL ROUM TE MPERZIIIRE IN aNeESTHETI7ED 


BARPHACSLIMATIZED AND LOL I“ACCLIMATIZED RATSe 
AD-410 779 JTVe 16 


RECOMBINATION REACTIONS 
HYDROGEN 


CONOTTIONS UNDER @HiCH AINE “ATICS OF 
DIFFUSION OF KIMETICS VF CHEMICAL REACTION 
PREDOMINATE, MPASUPEMENTS OF HYDROGEN 4 TOM 
RECCMBINAaTION OF CaTaL TIC SuUPFACES AS 4 





FUNCTION OF TOTaL GAS PRESSURE, 

ADj-Gii 471 Jive 25 
sRECOVERY 

SPACECRAFT 


ABST@ACT COMPILATION Ov SPACE RENDEcVOUS+ 
RESCUE AND PECOVERY, sUIDANCE, CONTROL, PROPULe 
STOAR+ OFCKINGs ASSEMBLY TECYNIVUESs LAUNCH TIME 
EFFECTS, CPEn TRANSFER TECHNIWI'FS, Re-eNTRy 
FORCES 4nO MEATTWGe CONTRIL Cer TER OPcQATIONSe 
LIFE SUPPORT SySTEMS. 


TEMS. “EDICAL CONSIDEATIONS, aSTROKa'IT TRalnH~ 
ING+ USSR vOSTOWS. 
ad-410 O85 vive 12 
PRECOVERY 
TORPEDOFS 


A GaS-EVFCTE® FLOAT AND RECUVERY SYaTE* FOR 
EXERCIS® TOPPEUTES ON IHE UCEAW FLOOR, 
aD-G11 460 IVs 22 


@REENTRY VPHICLES 
ELECTRONIC COUNTERMEASURES 


PROO'ICT BSSUPANCE PLAN FOR COM FEASIBILITY 


NI-21 


ENVIRONMENTAL CONTROL SyS- 


FLIGHT TEST PROTRAM, 


adeGii 141 uIVe 6 


@REENTRY VEHICLES 
FAILURE (MECHANICS) 


RELIABILITY CE COMPUNENTS OF PENETRATION AND 
IN A REFNTRY SY*TEM, 
AD-G10 847 


JIVe 12 


REFLECTION 
MINEFTELOS 


REFLECTANCE CURVES VF SVILS» 
TIORKs aYO PAVEMENT, 
AD~-410 Ses 


ROCKS: VEGETA= 


vive 6 


SREFRACTORY COATINGS 
GRAPHITE 


SYNTMESIS ann PYROLYSIS OF mFTaL aLaxOxtues 
AND THETR APPLICATION aS AcFRACTORY COATINGS BY 
VAPCR LFPOSTTION ON GRaPHITE. 7IRCONTUY ann 
HAFAIUm COMPOUNTS. 
AD-Gi1 540 


vive 14 


PREFRACTORY MATERIALS 
BIBLIOGRAPHIES 


AN aNNOTATED BIBLIOGRAPHY EMPHASIZIWS PHASE 


RELATIONSHIPS OF MOLYBUENU4, NITBIUMs AND 
TUNGSTEN BOPIDESs CARSIDESs ANU SILICIUTS. 
AD-G10 S26 Jive ta 


REFRACTORY MATERIALS 
ELECTRICAL PROPFRTIES 


A COMPILATIC® OF LITERATURE MaTa ON ELECTRONIC 


PROPERTIES SF REFRACTORY COMPOVMOS! PUR IDES! 
CARPIDES!: NITRIMES! OXIDES! SIL'ICIDES! SULFIDES. 
adedil $22 vive 16 


OREPUELING IN FLIGHT 
FUEL HOSE 


PROTASTYPF CEVELOPMENT OF MOUFL 385 al 
REFUELING STORE. 


AD-410 438 Jive 1 


PRELAXATION OSCILLATORS 


TRANSISTORS 
PHAS® PLANE THEORY UF TRANSISTOR BloTam@e 
CIRCUITS. 
AD-410 225 vive 6 
eRELAYS 
TELEPHONE COMMUNICATION SYSTEMS 
CECOTING TEL® PHONE «EL AYS. 
ad-G11 209 vive 5 
*RELIABILITY 
OEccYs 


RELIABILITY “F COMPUNENTS OF PENETRATION AND 
IN 8 REFNTKY SYSTEM, 
AD-G10 #47 


vive 12 


@RELIABILITY 
OIrovEs 


(ELECTRONICS) 
( SEMTCONNUC TOR) 


DEVEL OPMENT ©F A LOe VANACTUP DIODE WITH A 
CUTCEF FREQUENCY OF 100 KMCe AW” DETERMINATION 
OF FAILIIRE PATE® FOR & NU4BER UF OTHERS D109E8S> 
ade-Gii 613 Jive 6 


@RENDEZVOUS GUIDANCE 
RENDEZVOUS SPACFCRAFT 


ABSTPACT COMPILATION“ OV SPALF RENDEZ VOUS. 
RESCUE ®8ND PECOVERY. sUIDANCE+ CONTROL + PROPUL- 
STOR+ OMCKINGs *#SSEMSLY TECHNIVI'ESs LauNCH TIME 
EFFECTS. CPEB TRANSFEx TECHNIWIES, ReweNTRY 
FORCES 4ND HEATING. CUNTROL Ce”TER OPE VATIONS. 
LIFE SUPPORT SYSTEMS. FYVIRONMFNTAL CUNTROL SYS= 


TEMS. “EDICAL CONSTIDEMATIONS. ASTRORAUT TRAIN] 
INGs USSR VOSTUKS,. 
aD-G10 985 Jive 12 
SREPORTS 
BIOLOGY 


ANNUAL PROGRESS REPURT OF Bi O-MEDICAL 
RESEARCH OF APmep FORCES INSTII!'TE OF PATHOLOGY! 
1 JULY 42-3¢ JUNE 63. 
AD-410 243 


jive 32 


oRESCUES 
SPACE FLIGHT 


ABSTPACT COMPILATION OV SPALF RENDECVOUS, 
RESCUE 4NM PECOVERY. sUIDANCE+ CONTROL: PROPUL- 
STOR, UMCKING, ASSEMBLY TECHNIWUES, LauNcH TIME 
EFFECTS. CPE® TRANSFEx TECHNIVI'ES. Re@ENTRY 
FORCES AND HEATING. CUNTRUL CeTER OPc Pa TIONS. 
LIFE SUPPOKT SYCTEMS. ENVIRONGFNTAL CONTROL SYS- 


TEMS, “EDICAL CONSTOERATIONS, ASTPOKaUT TRAIN] 
ING+ USSR VOSTUWS. 
AD-410 085 stve 12 








@RESEARCH PROGRAM ADMINISTRATION 


OEStEn 

PEVELOPMENT OF aN OPERATIONaL MANAGEMENT 
SYSTEM. 
ad-410 972 vive 26 


@RESISTANCE (ELECTRICAL) 
IMPURITIES 


FFFECT OF IMPURITIES ON THE FLECTRICAL RESIS- 
TIVITY TNCREASE DURING ELONGATION OF CanMIUM aT 
78 CEGATES Ke 
ad-410 357 


vive 25 


RESOLUTION 
MATWEMATICAL ANALYSIS 


OCISTANCE MEASUREMENT ECQVIPMENT DaTa PEDUCTION 
TO RESOLVE THE anBIGUITY=RESOLUTION PRUILEM. 
ad~-410 281 vive 30 


RESPIRATION 
METERS 


AN IMPEDANCE RESPIRUMETER) FINAL PcPTs 
MONTTORTNG OF KESPIPATURY HATES AND VOU Imes 
IN UMaN SUBJECTS BITHIN THE LI“ ITS OF SPact 
AND EQUTPMENT OF SPace FLIGHT, 
aDeGii 451 wIVe 16 


SMALL DEFLECTION ANALYSIS OF DOURLY SYPMETRIC 
WONCIRCULAR RINGS. 


ad-4i1 508 vive 25 


@ROCKET CaSES 
PILAMENT BOUND CONSTRUCTION 


acOuUSTIC ANALYSIS OF FILAME4T=80UND POLARIS 
CHAPBERS. 


ad~-410 116 vive 27 


*ROCKET CaSES 
PRESSURE 


PRESSURIZATION EXPAdSION GROFTH AND 
HYOPOSTATIC TESTS OF X2S4 MOCKET MOTORS. 
AD~-4ii 980 wlVe 27 


PROCKET IGNITERS 
ELECTROMAGNETIC SAVES 


HERO PROJECT SUPPORTING STUVTES AND EVALUA~ 
TIOK OF MARK 7 “OD © ILNITION ELEMENT, 
aD-410 337 vive 27 


ROCKET MOTORS (LIOUIO PROPELLANT) 
OEsien 


EVALUATION OF & SMA.L PULSE MOTOR SUI TALE 
FOR ATTITUOF COMTROL. 


aD-410 867 JIVe 27 


ROCKET MOTORS (LIOUIO PROPELLANT) 
PEASIGILITY STUMIES 


FEASTISILITY OF & ROTATING Dc TONATICW WAVE 
ROCKET “OTOP. 


AD-410 035 vive 27 


FEASTBILITY CF & ROTATING Dc TONATION savE 
ROCKET “OTOP. 


Ad-410 830 vive 27 


SROCKET MOTORS (LIOUIO PROPELLANT) 
OPERATION 


FIFTY POUND THRUST aTTITUDE CONTROL LIGUIO 
ROCKET "NGIMES CaPARMLE OF OPERATING EITHER TN 
PULSED OR VARIA®LE+THRUST HODES. 
adel 336 Jive 27 


ROCKET MOTORS (LIOUIO PROPELLANT) 
SPACE ENVIRONMENTAL CONDITIONS 


CEVELOPHFNT “F EXPULSION ANY ORIENTATION 
SYSTEMS FOR ADVONCED LiOUIO ROCFET PROPULSION 
SYSTEMS. 


ad-Gii 467 vIVe 27 


SPROCKET MOTORS (LIOUID PROPELLANT) 
SPECIFICATIONS 


PODEL SPFCIFICATION FUR LIQUID ROCKET ENGINe 
YLR10S5-"a-7 (SUSTALNER). 


ad-s10 255 vive 27 


®ROCKET MOTORS (SOLID PROPELLANT) 
ALTITUDE CHamBars 
PLASMA PROPEPTIES Iw THE PLUME OF SOL IO- 


PROPELLANT POTORS CONTAINING Co”03 AND <VOS. 
AD-410 S47 Jive 25 


ROCKET MOTORS (SOLID PROPELLANT) 
BOOSTER MOTORS 


SUMMARY OF THOR PROPULSION SYSTEM Pe tFORM- 


ANCE DUPING THE FLIGHT> OF ALL “S-3 SPace 
BOOSTERS. 


aD-Gil 168 vive 27 


SPROCKET MOTORS (SOLID PROPELLANT) 
GROUND SUPPORT FQUIPHENT 


& STUDY OF AFROSPACE GROUND SUPPORT ©2U1PMENT 
REQUIRE“ENTS FOP LAPGE SOLID PROPELLAN! ROCKET 
MOTCRS. 


AD-410 961 Jive 27 


ROCKET MOTORS (SOLID PROPELLANT) 
MANUFACTURING METHODS 


A STHOY OF AFROSPACe GROUND SUPPORT ©QULPMENT 
REQUIREMENTS FOP LaPGE SOLID PROPELLANT ROCKET 
MOTCRS. 
ad-410 9861 


vive 27 


@ROCKET MOTORS (SOLID PROPELLANT) 
ROCKET CaSES 


ACOUSTIC ANaLYSIS OF FILAMENT=8OUNC POLARIS 
CHAPBERS, 
AaD-Si0 116 


Jive 27 


STRUCTURAL UFVELOPMENT TEST. OF MINUTEMAN 
THIRD STAGE M57 MOTORS, 
AD-410 S07 vive 27 


PRESSURI7ATION EXPasSIOW GRUPTH AND 
HYOROSTATIC TESTS OF X254 ROCKET MOTORS. 
AD-4i) 460 vive 27 


*ROCKET PROPELLANTS 
Toxicity 


THE FFFECT UF UOMH INJECTIOn ON COPPLEx 
AVOIDANCE BFHAVTOR IN THE JAVA “ONKFY, 
AD-410 933 lve 28 


@ROCKETS 
CONTAINERS 


CEVELOPMENT “F PLASIIC PACKING CONTaINERS FOR 
115 MM POCKET LAUNCHER a44UNITION. 
ad-410 aes Jive 14 


SROTOR BLAMES (ROTARY WINGS) 
OECELERATION 


MELICOPTFER=TYPE ROTOR DECELCPATORS FOR 
OELIVERYING AEKTAL PAYLOADS ANY FOR RECIVERING 
SPaCE VEHICLES FROM ORGIT. 
ad-410 S81 vive 1 


SROTOR BLAMES (ROTARY WINGS) 


VIBRATION 
POTO® BLADE VIBRATION 4UDES AND FREQUENCIES. 
aD-410 217 vive 9 
SROCTORCHUTE S 
OECELERATION 


MELICOPTER-TYPE ROTIR DECELcPATORS FOR 
DELIVERYING AFRTAL PAYLOADS ANY FOR RECIVERTING 
SPACE VEHICLES FROM ORsTT. 
aD-810 $81 stVe 8 


@SALMONELLA 
INFECTIONS 
FOSS'TALE SOUPCE OF 


SECOWDARY INVADIWG 


STAPHYL®COCCI IM SALMOsELLa IKNFFCTER MITE EXPOSED 


TO ACUT® COLD. 


ad-410 404 aIve 16 


*SAN0 
MOTION 


SaNu TRaNSPOPT BY BAND! STUOCTES BIT Sann 
C (O.iaS Mm OlamETEP). 


ad-410 473 Jive 2 


®SAND 
SHEAR STRESSES 


THE “EPENDENTE OF DILATION I~ SAND UN RaTE OF 
SHEAR STRAIN. 


aD-Gil 264 Jive 25 


SSANDBICH CONSTRUCTION 
OE SIGN 


CURVES AND FORMULAS FOR SaNUPICH COwSTRUCTION 
OE SIGN. 


a0-410 010 wIVe 1 


SSANITARY FNGINEERING 
POLAR REGIONS 
PATE® SUPPLY AND @AaTE OISPLSAL PROOLEMS AT 


REMCTE AIR FORCE SITES IN aLaSné, 
ad-Gii 319 vive 16 


SSATELLITE NETWORKS 
PROGRAMMING (COMPUTERS) 


UTILITY SYSTEM PROGKAM SPECIFICATIONS 


NI-22 


REVISION OF COPTI. 


ad-410 177 vive 12 


SATELLITE COMPUTER PROGRAM UFSCRIPTIONS MILE- 
STORE 11 = TIME CHECT (TCK). 
ad-410 188 J1Ve 30 


UTILITY SYSTEM PROGKAMMING PROPOSALS FOR 
MODIFICATION TO TAPE. 
AD-410 189 


Jive 12 


SECTOR AND REGION PUSITIONAL DATA. 
AD-G1i0 192 Jive 18 


PERSONNEL PLANNING INFORMATION = l6ud 
TRAASITYION PROGPAM'S OPERATIONS. 
ad-410 194 vIVe 12 


UTILITY SYSTEM PROG<AM SPECIFICATICNS WRITE 
ENO OF TAPE (EOT). 
aDd-410 195 


Jive 12 


COMBINED MILFSTONE 3 ANDO 4 RFMOTE STATION 
TELEMET@ Ys TRACKING ANS COMMANUING UTILITY TAPE 
SYSTEM. 
ad-410 208 


vive 30 


@SATELLITES (ARTIFICIAL) 
WUCLEAR POWER PLANTS 


FLIGHT TEST CRITERI a FOR RE=FNTERINe yar 
SYSTEM. 
AD-410 255 


sive 12 


SSATELLITES (ARTIFICIAL) 
ORBITAL TRAJECTORIES 


GENEP AL FORMIILAS FOR ERROR rPOPAGATIOV 
LINEAR INTEGRAL TRANSFURMATIOND aRE GlytV 
APPLIED TO THE METEPMI VATION OF SATELLITE 
AD-410 292 jive 15 


IN 
aNO 
ORBITS. 


*SATELLITES (ARTIFICIAL) 
RADIATION MEASUPEMENT SYSTEMS 


PaRTICLE-COUMTING SATELLITE “SSEPValT IONS 
MADE In THE VICTNITY OF THE JOMNSTON Tai AND 
HIGH ALTITUME NIICLEAR SETINATIUNS OF Iy¥ss, 
AD-410 338 JIVe 2 


@SCATTERING 
CRYSTAL LATTICES 


PEPRESENTATION OF &A CRYSTALLINE POLYMER BY « 
LATTICE MOOFL [© BRICH CORRELATION IN INE 
CRIENTATION OF OPTIC AAES OF CnYSTALLIISS IS 
REPRESENTED BY ASSIGNING 4 POSaTaLEe OPI¢ vTaTION 
OIRFCTIONS TO LATTICE CELLS. 

ad-Gil 246 21Ve 25 


SSCIENTIFIC RESEARCH 
ABSTRACTS 


ANNUAL PROGRESS REPURT FROM THE Us a. ANY 
INSTITUTE OF DENTAL RESEARCH: @AL TEP REED ARMY 
MEDICAL CENTER. 
aD-411 560 


vive 16 


SSCIENTIFIC RESEARCH 
ATR FORCE 


KISTORY OF THE OFFICE OF AER™SPACE “ESEARCH 
ICE+ US SIR FORCE. 
ad=Gi1 289 





JIve 30 


SSCIENTIFIC RESEARCH 


costs 
PEVELOPMENT “F THE AIR FORC. RESFAPLY GRANT 
PROCRAM, 
AD~-811 293 J1Ve 30 


SSCIENTIFIC RESEARCH 


GRAVITY 

CPETECTION anr GENERATI Ww OF GRAVITAI TONAL 
WAVES. 
ad-G11 270 vive 2 


@SCIENTIFIC RESEARCH 
PATHOLOGY 


ANNUAL PROGRESS REPURT UF Bi-MEDICAL 
RESEARCH OF ARMED FORCES INSTII''TE CF PaTwOLOGY! 
1 JULY 42-30 JUNE 3+ 
AD-410 245 


vive 32 


SSCIENTIFIC RESEARCH 
PHYsics 


COOR"INATED “CIENCE LASURATUPY SUMMAty OF 
PROGRESS REPORT FOR MAATH AND mfy 1°63. 
ade-4ii 325 Jive 25 


*Sta BATER 
WAVE TRANSMISSION 


FLECTROMA@GNETIC AND ACOUSTIC TRANSPISSTIUN IN 
SEA WATER, 


A0-410 4686 sive 2 





@SEALS (STOPPERS) 
Tests 


C-RING SFALS FOR 12+500 PSlu AIR SYaTEMS 
PROGRESS REPT. WO. Ie 
AD-810 389 


JIVe 14 


SSEALS (STOPPERS) 
THERMIONIC CONVERTERS 


CERAMIC TO mFTAL SEaLS FOR nIGH TEMPERATURE 
THERMIONIC CONVERTERS. 
ad-G1i0 101 


Jive 16 


*SEARCH RanarR 
POLARIZATION 


EFFECT OF IUNOSPHERIC POLARIZATION ROTATION 
ON KORI7ZON SEakeH KADANS. 
ade-Gii 331 vive 6 


SEARCH RanaR 
RELIABILITY 


COMPLETELY COHERENT SEQVENTIAL DETECTION 
WITH APPLICATION TO SEARCH RADa®. 
ADeull 446 Jive 6 


SSEARCHLIGHTS 
INSTRUMPNTATION 


6 COMPILATION OF aSaTRAcTS «NO ARTICLES ON 
INSTRUMENTATION USED Iw SEARCH LIGHT TECHN UIESe 
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TECHNICAL 


ABSTRACT 


1. AIRCRAFT AND FLIGHT 
EQUIPMENT 


AD-410 010 
(TISTP/MFA) 


Div. 1 
OTS price $1.60 


Forest Products Lab., Madison, Wis. 

DESIGN CURVES FOR THE BUCKLING OF SANDWICH CYLIN- 
DERS OF FINITE LENGTH UNDER UNIFORM EXTERNAL 
LATERAL PRESSURE, 


by Charles B. Norris and John J. Zahn. May 63, 
19p. Rept. no. FPLO7 
Contract AF33 616 61 06 

Unclassified report 


Descriptors: (*Structural shells, Deformation), 
(*Sandwich construction, Design), Pressure, 
Cylindrical bodies, Numerical analysis, Deter- 
Minants, Stresses. 


Curves and formulas are presented for the calcu- 
lation of the critical external pressure of finite 
length, circular cylindrical shells with sand- 
wich walls. The facings of the sandwich are equal 
and isotropic and their individual stiffness is 
not taken into account. The sandwich core is 
isotropic or orthotropic having natural axes in 
the axial, tangential, and radial directions of 
the cylinder. Curves are given for cylinders 

with sandwich walls having isotropic cores and 
orthotropic cores having certain relative elastic 
properties. If the cores are very rigid, the 
method yields results that are substantially 

those of von Mises. (Author) 


AD-410 029 Div. % 
(TISTA/VGW) OTS price $3.60 


Naval Civil Engineering Lab., Port Hueneme, Calif. 

POTENTIAL OF GROUND EFFECT MACHINES, 

Final rept., 

by J. H. McHugh and R, E. Jochums, 21 May 63, 30p. 

Proj. Y RO11 01 033 

NCEL TR R237 Unclassified report 
Descriptors: (*Ground effect machines, Naval 


operations), Operations research, Bibliographies, 
Acceptability, Analysis, Design, Effectiveness, 
Feasibility studies, Military requirements, 
Noise, 


Ground effect machines appear to have some promise 
in high-speed operations, Since they do not 
operate in contact with the ground, they can cross 
terrain that would be impassable to more conven- 
tional means of locomotion. This study considers 
the use of ground effect machines in three areas 
within the field of responsibility of the Bureau 
of Yards and Docks, These areas are: amphibious 
Support, polar operations, and construction equip- 
ment. Each of these problem areas share a common 
major requirement, namely, the ability to move 
across mixed or unstable terrain with practical 
speed and load capacities, It is concluded that 
ground effect machines have only limited appli- 
cation in the problem areas, The increase in 
mobility and operating speed can only be accom- 
plished with large vehicles having very high rates 
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of fuel consumption. Oa. the basis of predicted 
performance, GEMS appear to be limited to carrying 
higi-priority cargo. The noise and debris result- 
ing from the air blast of the plenum chamber and 
peripheral jet are serious handicaps. (Author) 


AD-410 090 
(TISTA/PCR) 


Div. 1 
OTS price $2.60 


Tactical Air Command, Langley Air Force Base, Va. 
OPERATIONAL TEST AND EVALUATION NOISE SUPPRESSOR 
SYSTEM TYPE A/S32A-5. 
June 63, 23p. 

TAC TR61 15 Unclassified report 
Descriptors: (*Suppressors, Jet Plane noise), 
(*Jet engine noise, Suppressors), Noise, Jet 
fighters, Tests, Attenuation. 


The type A/S32A-5 Noise Suppressor was found to 
be unsatisfactory for use with the F-100 type air- 
craft as it could not be properly aligned to the 
aircraft. It could not withstand the thrust, 
temperature, and shock characteristics of the 

J75 P19W engine used in the F-105 aircraft. 
Numerous deficiencies were revealed in the equip- 
ment during the test program. Although some of 
these were corrected by modifications, the equip- 
ment still has design deficiencies that make it 
unsatisfactory to fill the Tactical Air Command 
requirements for noise suppression equipment. 
(Author) 


AD-410 248 Sie... de 20 
(TISTA/VGW) OTS price $14.00 


Battelle Memorial Inst., Columbus, Ohio. 
INVESTIGATION TOWARD PROVIDING THE BEST TECHNICAL 
APPROACH TO ATTAINING AND MAINTAINING RELIABILITY 
IN PROPELLER CONTROLS. 

Final rept., June 57-Jan 59. 

28 Feb 59, 190p. 
Contract AF33 616 3344, 
WADC TR59 106 


Proj. 3307 
Unclassified report 


Descriptors: (*Propellers (Aerial), Reliabil- 
ity), Aviation safety, Operations 

research, Control systems, Turbopropeller 

jet engines, Maintenance, Test methods, 
Stresses, Mathematical analysis, 

Models, (Simulation), Data processing sys- 
tems, Digital computers, Control. 


An effective reliability program must contain 

5 essential activities: (1) definition of 
reliability terms and concepts, (2) specification 
of reliability goals and criteria, (3) measure= 
ment of reliability achievement, (4) comparison 
of measured reliability with specified goals and 
criteria, and (5) engineering action to attain 
and maintain reliability. This study describes 
specific steps in a technical approach to propel- 
ler-control reliability. Methodology of reli- 
ability, field experience, and computer simula- 
tion developed during the research study are 
described. Reliability is defined in terms of 
operational consequences of malfunction and 
failure. Numeric goals and criteria are identi- 
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fied in the context of design, 
tion of propeller controls. Measurement is 
treated in terms of analyses and tests to be 
performed. A characteristic feature of the 
reliability growth process is the continuing need 
for comparisons of reliability estimates with 
numeric goals, followed by engineering action to 
attain and maintain reliability. Author) 


test, and opera- 


AD-410 334 Div. 1, 11 
(TISTE/JBM) OTS price $1.60 


Calif. 
SERVO. 


North American Aviation Inc., Los Angeles, 
EVALUATION OF A MECHANICAL FLIGHT CONTROL 
Interim rept. no. 4, 1 Feb-31 Mar 63. 
1 Apr 63, 8p. Rept. no. NA63 132 
Contract NOw62 1076d 
Unclassified report 

Descriptors: (*Servomechanisms, Flight 
trol systems), (*Flight control systems, 
Servomechanisms), (*Jet fighters, Flight con- 
trol systems), Tests, Ailerons, Simulation. 


con- 


Efforts were continued on the development of a 
mechanical servo for use in an all mechanical 
aileron flight control system for the F-10C 
aircraft. Detail drawings for fabrication, 

the installation of components, the review of a 
proposal outline of the toroidal servo, a design 
review meeting and the development progress of 
the toroidal servo are described. (Author 


AD=-410 438 Div. 1 
(TISTA/PCR) OTS price $1.10 


Beech Aircraft Corp., Wichita, 
PROTOTYPE DEVELOPMENT, 


Kuns, 
MODEL 385 AIR REFUELING 


STORE, 

Interim rept. no. 36, 1 May-31 May 63, 

by C. V, Lassmann,. 12 June 63, Ap. Engineering 
rept. no. 4788 


Contract NOw 60 0060 
Unclassified report 


Descriptors: (*Refueling in flight, Fuel 
huces), Aeronautical booms, Cables (Mechanical), 
Hoses, Fuel systems, Airborne, 


Ground operational testing of the prototype Model 
385 Air Refueling Store continued, All problem 
areas have now been satisfactorily resolved; the 
Store is presently enroute to Patuxent for Navy 
flight test evaluation, which is scheduled to 
resume on June 17. Major improvements have been 
incorporated in the store cable system, drogue 
and refueling hose, response capability, and fuel 
System, Design work is in process toward manu- 
facture of two additional flight test articles. 
(Author) 


AD-410 581 
(TISTA/PCR) 


Biv... te.42 
OTS price $.50 


Flight Dynamics Div., Aeronautical Systems Div., 
Wright-Patterson Air Force Base, Ohio. 
HELICOPTER-TYPE ROTOR DECELERATORS, 

Final rept., 

by R. R. Tyndall, June 63, 9p. 

ASD TDR63 514 Unclassified report 


Descriptors: (*Rotor blades (Rotary wings), 
Deceleration), (*Rotorchutes, Deceleration), 
Helicopters, Limited war, Air drop operations, 
Cargo, Drag, Space capsules, Costs, Recovery, 
Spacecraft, 


Helicopter-type rotors appear attractive for the 
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deceleration, trajectory control, 
and final recovery of almost all 
space payloads. The potential of 
upon (1) their inherent virtues 
capability, controllability, and soft, flared 
landing; (2) past experience with uncontrolled 
rotor-decelerated air-dropped stores; and (3) 
helicopters having the capabilities of control, 
autorotation, and flare-out to land. Aero=- 
nautical Systems Division, as well as other 
Government agencies, believes that rotor de- 
celerators have potential, particularly in light 
of the desired expansion of limited war capabil- 
ity, and is conducting applied research to ex- 
plore the basic feasibility of using rotors for 
aerospace payload recovery. This effort involves 
both wind tunnel testing in the transonic-super=- 
sonic range, and free-flight testing at deploy- 
ment speeds up to Mach and analyses. fo 

date, wind tunnel tests have demonstrated the 
deployment, operating, and drag characteristics 

of an eight-foot diameter rotor decelerator 
through a Mach number range from 51 86° 4495 
Analyses have indicated rotors, as well as 
providing subsonic capability, may 
have potential as glide and drag de- 
vices, Thus, rotor potential embraces 
the spectrum ranging atively low-speed 
aerial delivery of payloads to suborbital and 
orbital space vehicle recovery. Author) 


gliding descent 
types of aero- 
rotors is based 
of L/D gliding 


that 
performance 
hypersonic 
decelerator 
from re} 


AD-410 926 
(TISTA/GEC ) 


Div. 1 
OTS price $13.0 


Chance Vought Corp., Dallas, Tex. 
A METHOD FOR ESTABLISHING LANDING 
FOR CARRIER-BASED AIRPLANES. 


DESIGN CRITERIA 


Final rept., Phase I, 
by W. W. Hoy. 1 Aug 62, 1v. 2 53400 2R367 
Contract NOw61 0268 
Unclassified report 
Descriptors: (*Naval aircraft, Carrier land- 


ings), Design, Mathematical 
tion, Statistical analysis, 
Military requirements, 


models, Distribu- 
Landing impact, 
Experimental data, 


Aircraft carriers, Attack bombers, Jet bombers, 
Jet fighters, Helicopters, Antisubmarine air- 
craft, Electronic aircraft, Airframes, Landing 


gear, Arresting gear. 

A program was defined to develop a method for 
establishing landing design criteria for current 
and future Navy aircraft This program was pro- 
posed in two phases, the first phase consisting 
of a statistical analysis of variables at touch- 
down and landing gear variables and, the determi- 
nation of multivariate relations from which 
design criteria are derived. Phase II will ex- 
tend the study to include a method for determin- 
ing design landing loads. The quantitative re- 
sults of the statistical study of available 
carrier suitability test data are presented as 
tables, histograms, cumulative distributions and 
regression lines. A sequence of multivariate 
relations was determined for the variables perti- 
nent to the establishment of design criteria 
which, when used as a mathematical model of the 
landing environment, provides a design criterion 
and specific values for use in qualification 
spectra. The compatibility of these results with 
existing specifications and requirements has been 


investigated. (Author) 
AD-410 931 Div. 1 
(TISTA/GEC) OTS price $10.10 


Foreign Tech. Div., Air Force Systems Command, 
Wright—Patterson Air Force Base, Ohio, 
AVIATION RECORDS OF THE USSR (Aviatsionnyye 
rekordy SSSR), 


ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


by A. D. 
124p. 
FTD TT63 212 


Vinokurov and A. I. Yegorov. 24 May 63, 


Unclassified report 


Trans. from Voyennoye Izdatel'stov Ministerstva 
Oborony Soyuza SSR, Moskva, pp. 1-95, 1960. 


Descriptors: (*Aeronautics, 
planes, Helicopters, Parachute jumping, Air- 
plane models, Gliders, Transport planes, Jet 
transport planes, Training planes. 


Records), Air- 


This brochure describes the Soviet aviation re- 
cords which were in existence as of 1 January 1960 
and it discusses the most notable records and 
record-holders. A number of examples show how 

the simple youths and young women of our nation 
have become famous pilots, glider pilots, and 
parachutists. This material points out the 

growth of Soviet aviation technology and the 
entire complexity of preparations and establish- 
ment of aviation records. (Author) 


AD-411 349 i, SR ee Fa eC es 
(TISTE/OHD) OTS price $9.60 


Aerospace Information Div., Washington, D. C. 
INSTRUMENTATION USED IN SEARCHLIGHT TECHNIQUES. 
COMPILATION OF ABSTRACTS, 

3 July 63, 
AID Rept. 


108p. 
P 63 92 Unclassified report 
Descriptors: (*Searchlights, 
(*Abstracts, Searchlights), 
Light transmission), 
Polarization, 


Instrumentation), 
(*Bibliographies, 
Atmosphere, Optics, 
Scattering. 


This report deals with the instrumentation used 
in searchlight techniques and probing of the at- 
mosphere. The report has been divided into three 
parts. Part I contains articles which provide a 
generalized description of instrumentation and 
techniques employed in searchlight investigations. 
Part II contains more detailed descriptions and 
the technical specifications of individual in- 
Struments and component parts used specifically 
in searchlight techniques, Part III contains 
articles describing other devices and instru- 
ments used in atmospheric optics to measure 
transparency, aerosol content, light scattering 
and polarization, etc., either collaterally with 
or independent of searchlight techniques. En- 
tries are arranged by author in each section. 

An author index is included. Entries appear in 
the form of full, summary, or partial transla- 
tions, and abstracts. hoctee} 
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(TISTA/GEC) 


Div. , - 
OTS price $8.60 


Air Force Inst. of Tech., 
Force Base, Ohio. 
STATISTICAL FLIGHT CONTROL SYSTEM DESIGN, 
by Jesse J. Bass, June 63, 87p. 
AFIT Rept. no. GGC/EE/63-1 

Unclassified report 


Wright-Patterson Air 


Master's thesis, 

Descriptors: (*Flight control systems, Theory), 
Automatic, Design, Feed back, Attitude control 
systems, Mathematical analysis, Sensitivity, 
Pitch (Motion), Equations, Airframes, Adaptive 
control systems, Statistical analysis. 


An analytical procedure to systematically 

evaluate in, in a quantitative manner, the effects 
of parameter variations and uncertainties on 

the dynamic performance of automatic control 


systems is presented, Indicial performance 
measures of the integral of time-multiplied 

error squared type are considred and a quantita- 
tive level of confidence in system performance is 
predicted by considering plant and controller 
parameters as normally distributed random vari- 
ables, The procedure is applied to a typical 
flight control design problem and the analytical 
results are compared with digital computer re- 
sults. (Author) 


2. ASTRONOMY, GEOPHYSICS AND 
GEOGRAPHY 


AD=-410 127 Div. 2, 25 
(TISTP/RLG) OTS price $2.60 


Kiruna Geophysical Observatory (Sweden). 

A SYSTEM FOR AUTOMATIC COLLECTION AND PROCESSING 
OF STANDARD MAGNETOMETER DATA, AND THE CALCULA- 
TION OF THEIR POWER SPECTRUM. 

Annual summary rept., 1 Oct 61-30 Nov 62, 

by G. Gustafsson, A. Thunberg, and K. E. 
Heikkila. 10 Apr 63, 14p. 

Contract AF61 052 237 
AFCRL 63 635 Unclassified report 
Descriptors: (*Terrestrial magnetism, 
(*Collecting methods, Automatic), (*Processing, 
Computers), (*Magnetometers, Power), Instru- 
mentation, Reliability (Electronics), Records, 
Recording systems, Analysis, Digital record- 
ing systems, Magnetic fields, Measurement, 
Tables. 


Data), 


The equipment which is under construction for 
collection of the geomagnetic data, will sample 
all three components of the earth's magnetic 
field each 30 seconds. It has been completed and 
tested for recording of one component and found 
to be working satisfactorily. In the near future 
recordings will also be made of the other two 
components. A computer program was developed 

for the reduction of the data. An analyses was 
also made of the spectrum of the fluctuations of 
the geomagnetic rites im in the frequency 
range 0.5=.0042 cps. (Author) 
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(TISTP/RLG) OTS price $4.60 


RAND Corp., Santa Monica, Calif. 
SOME COMMENTS ON THE IONOSPHERE AND GEOMAGNETISM, 
by E. H. Vestine. June 63, 42p. Rept. no. 
P2761 
Unclassified report 


Descriptors: (*lIonosphere, 
restrial magnetism, 


Dynamics), (*Ter- 
Ionospheric disturbances), 
Atmospheric motion, Electric fields, Solar 
wind, Theory, Nuclear particles, Acceleration, 
Solar radiation, Bivliographies. 


The-broad-scale circulation and dynamics of the 
Magnetosphere is discussed in relation to some 
problems of the ionosphere. The importance of 
electric fields and charge separations in the 
production of various localized features of the 
Magnetosphere seems assured. Many of the fea- 
tures discussed may be instructively interpreted 
in terms of the Chapman and Ferraro theory. 
(Author) 
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Naval Civil Engineering Lab., Port Hueneme, 
Calif. 

SEA ICE STUDIES ON MCMURDO SOUND DURING DEEP 
FREEZE 62, 

by C. R. Hoffman and N. S. Stehle. 
21p. 

Proj. Y FO15 11 052 
NCEL TN N494 


June 63, 


Unclassified report 


Descriptors: (*Ice, Measurement), (*Polar 
regions, Oceans), Thickness, Density, 
Salinity, Test equipment, Meteorology, Tables. 


A study of thickness, density, and salinity of 
various ages of sea ice on McMurdo Sound, Ant- 
arctica was conducted during the summer season 
of Deep Freeze 62. During the sampling period, 
the 1= and 3-year ice decreased in thickness 
about 3 feet on the bottom; no loss occurred in 
the older 30-foot thick ice. The sampling 
interval of 4 to 5 weeks at 3— to 5=-foot depth 
intervals was too great to permit the develop- 
ment of summer trends in salinity, density and 
strength. Because of the lack of knowledge on 
the characteristics of Antarctic sea ice, 
further sampling of natural and flood produced 
ice in McMurdo Sound are planned by the 
Laboratory. (Author) 
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(TISTP/RLG) OTS price $1.10 


Cornell U., ithaca, N. Y. 
RADIO ASTRONOMY. 
30 June 63, 2p. Research rept. RS52; Status rept. 
no. 27 
Contract Nonr401 27 
Unclassified report 


Descriptors: (*Radio astronomy, Radio equip- 
ment), Tests, Radiometers, Polariscopes, Stabi 
lity, Dipole antennas, Junction boxes. 


AD-410 212 Div. 2 
(TISTP/FEM) OTS price $10.10 


Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

FORECASTING TRAFFICABILITY OF SOILS. 
APPROACH, 

June 63, Iv. 

AEWES Technical memorandum no. 3 3313 rept. 6, 
vol. 2. Unclassified report 


AIRPHOTO 


Descriptors: (*Soils, Trafficability), (*Aeri- 
al photographs, Terrain), (*Drainage, Photo- 
graphs). Soil mechanics, Clay, Sand, Silt, 
Volcanoes, Granite, Mountains, Metamorphic 
rock, Sedimentary rock, Sandstone, Shale, 
Topographic cameras, Films, Tables, Photogram- 
metry. 
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(TISTB/WA) OTS price $18.50 


California U,, Davis. 

INVESTIGATION OF ENERGY AND MASS TRANSFERS NEAR 
THE GROUND INCLUDING THE INFLUENCES OF THE SOIL- 
PLANT-ATMOSPHERE SYSTEM. 

Final rept., 

by F. A. Brooks, W. 0. Pruitt and D. R. 
June 63, 1v. 

Contract DA36 039sc80334, Task 3A99 27005 08 

Unclassified report 


Nielsen. 


Descriptors: (*Soils, Moisture), (*Micro- 
meteorology), (*Evapotranspiration), Mass- 
energy relation, Energy, Plants (Botany), 
Heat transfer, Atmosphere, Ecology, 
Measurement. 


This report describes the research methods and 
data processing for basic research in the energy 
and mass transfers near the ground and in plants 
and soil, Fundamental measurements of diurnal 
cycles of energy and moisture flux rates are 
reported. These include preliminary measure- 
ments of air drag on a sod surface of 6-meter 
dia which indicate that von Karman's constant 
varies from less than 0.4 to more than 0.5. 
Concurrent hourly profiles of airspeed, tempera- 
ture and moisture are reported and these cover 

a range of Richardson No. from +0.5 to -2 and 
show curvatures in the stable case opposite to 
those reported by Best and by Deacon.. They 
reveal dissimilarities between velocity and 
temperature profiles which indicate that the 
eddy transfers processes are more complex than 
usually assumed. A square-root function of z/L 
is used to represent the curvature of semilog 
profiles ranging from strong thermal convection 
in the daytime to strong stable conditions at 
night. (Author) 


AD-410 280 Div. 2, 22 
(TISTP/FEM) OTS price $4.60 


White Sands Missile Range, N. Mex. 
UPPER WIND CORRELATIONS IN SOUTHWESTERN UNITED 


STATES, 

by Roy L. Lamberth and Daniel R. Veith, June 63, 
39p. 

DA Task 1A0 11001B021 10 

ERDA 45 Unclassified report 


Descriptors: (*Wind, Mathematical prediction), 
(*Troposphere, Wind), Stratosphere, Rocket 
trajectories, Meteorological phenomena, 
Measurement, Experimental data, Data processing 
Systems, Computers, Correlation techniques, 
Tables, 


Vector correlation coefficients of upper winds at 
El Paso, Midland, and Amarillo, Texas; Fort 
Huachuca, Arizona; and Albuquerque, New Mexico; 
and between El Paso and the other stations are 
presented by season, in tabular form, These 
include both synchronous and lagged values, and 
were computed for the same heights for each loca- 
tion, and between heights. Values of the j 
coefficients vary from 0.9 to 0.1 and agree 
closely with similar studies, A simple technique 
for using the correlations as a forecast aid is 
presented, including the necessary constants, 

The total vector correlation coefficient is 
compared to the vector stretch correlation 
coefficient; the former is favored, (Author) 


AD-410 338 Div. 2, 20 
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Stanford Research Inst., Menlo Park, Calif. 
PARTICLE-COUNTING SATELLITE OBSERVATIONS MADE 
IN THE VICINITY OF THE JOHNSTON ISLAND HIGH-ALTI- 
TUDE NUCLEAR DETONATIONS OF 1963. 
Final rept., 
by G. L. Johnson and R, B. Dyce. June 63, 33p. 
Contract AF49 638 1164 Proj. SR1I4081 

Unclassified report 


Descriptors: (*Satellites (Artificial), 
Radiation measurement systems), (*Fissian 
products, Electrons), (*Nuclear explosions, 
High altitude), Upper atmosphere, Measurement, 
Magnetic fields, Telemeter systems, Intensity, 
Experimental data, Tables. 
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Geophysical Inst., U. of Alaska, College. 
HYDROMAGNETIC INTERPRETATION OF SUDDEN COMMENCE- 
MENTS OF GEOMAGNETIC STORMS, 


by Charles R. Wilson. May 63, 161p. Scientific 
rept. no. 33 Rept. no. UAG R135 

Contract AF19 604 7988, Proj.-8601, Task 860104 
AFCRL 63 605 Unclassified report 


Descriptors: (*Magnetic storms, Mathematical 
models), (*Terrestrial magnetism, Vector anal- 
ysis), Magnetic fields, Magnetometers, Propaga- 
tion, Shock waves, Polarization, Plasma physics, 
Oscillation, Power, Tables, Bibliographies, 
Experimental data, Atmospherics. 


A new hydromagnetic model for the sudden commence- 
ment (SC) of a magnetic storm is presented. The 
model is based on a new morphology of the SC 

field in which the polarization of the field is 
interpreted in terms of circularly polarized 
transverse and linearly polarized longitudinal 
hydromagnetic waves. (Author) 
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(TISTP/RLG) 


Stanford Research Inst., Menlo Park, Calif. 
INVESTIGATION OF STRESS PROPAGATION IN SOILS, 


Progress rept. no. 13, May-June 63, 
by Lynn Seaman, 11 July 63, Sp. 
Contract DA49 146xz018, Proj. PHU2917 


Unclassified report 


Descriptors: (*Stresses, Propagation), (*Soil 


mechanics, Tests), Sand, Clay, Mathematical 
models, Particles, Velocity, Soils, Attenuation, 
Dynamics, Strain gages, Design. 


A fundamental investigation of 
tioh in soils is continuing. Specific objectives 
are to perform unidimensional stress propagation 
tests on three sands and one clay and to relate 
the observed stresses and particle velocities in 
the soils to the response of analytical models. 
An analytical study was begun of attenuating 
mechanisms in various soil models. The results 
will be used to evaluate data from the dynamic 
tests to be made later. The axial force gages 
were redesigned to improve reliability. A new 
design for the stress gages was developed and 
prototypes are being constructed, (Author) 


stress propaga- 


AD-410 411 Bites, 2 
(TISTP/AW) OTS price $3.60 


Army Missile Command, Redstone Arsenal, Hunts- 
ville, Ala. 
ATMOSPHERIC ENVIRONMENT FOR PERSHING MISSILE 405, 
by Hubert D. Bagley and Novella S. Billions. 
1< June 63, 29p. 
Proj. 1B2 79191D678 
AMC Rept. no. RR TR 63 17 
Unclassified report 


Descriptors: (*Guided missile ranges, 
Meteorological parameters), (*Meteorological 
parameters, Guided missile ranges), Guided 
missiles (Surface to surface), Flight testing, 
Wing, High altitude, Meteorological charts, 
Tactical weapons. 


The atmospheric environment is presented for the 
flight of PERSHING Missile-405, which was launched 
on 4 March 1963, at 2000 EST, from the Atlantic 
Missile Range, Cape Canaveral, Florida. The 
general synoptic situation for the flight area, 
surface observations at launch time, and upper 

air conditions as measured by rawinsondes released 


La) 


as close to missile launch time as possible are 
given. High altitude wind data over the launch 
area as determined from a meteorological rocket 
flight are also presented. Relative deviations 
of thermodynamic quantities from the Patrick Air 
Force Base Annual Reference Atmosphere are pre- 
sented in graphical form for easy reference. 
(Author) 


AD-410 460 Div. 2 
(TISTP/RLG) OTS price $4.60 


Naval Civil Engineering Lab., Port Hueneme, 

Calif. 

DESIGN CONCEPT FOR AN ELEVATED SOUTH POLE 

STATION, 

Final rept., 

by J. L. Anderson and J. E. Schroeder. 26 June 63, 
49p. 


NCEL Technical rept. R252 
Unclassified report 


Descriptors: (*Weather stations, 
Design, Logistics, Construction, 
Underground structures, 


Polar regions), 
Structures, 


Because of the failing condition of the present 
South Pole Station and the need for a station with 


a minimum life of 15 years, in 1960 the Laboratory 
was requested to study design concepts for the 
South Pole Station, All concepts were to be com- 


patible with the logistical and natural 
the construction season, 
force. Three basic 


problems, 
and the construction 
concepts were investigated, 
above-grade, at-grade, and below-grade, In turn, 
building layouts of train, semi-train, composite, 
and dispersed were investigated for each concept. 
Of these, it was determined that a combination 
semi-train and dispersed layout was best with the 
below- and at-grade concepts, and a composite 
layout was best with the above-grade concept. 

An above-grade composite design was selected as 
the most promising for the South Pole Station, 
Following this selection, a conceptual design was 
developed, The principal components included 

an elevated structure and underlying tunnel for 
the camp core, with the major outlying facilities 
connected to this core by fully lined under-sanow 
tunnels, The success of the elevated structure 
was confirmed by wind-tunnel model studies which 
showed that little drift would occur under an 
elevated building in a climate similar to that of 
the South Pole. (Author) 


AD-410 473 Div. 2, 32 


(TISTP/FEM) OTS price $1.60 


Hydraulic Engineering Lab., U. 
Berkeley. 
SAND TRANSPORT BY WIND STUDIES WITH SAND C (0.145 
MM DIAMETER), 
by Abdel-Latif Kadib. 
rept. HEL2 5 
Contract DA49 055 CIV ENG63 4 

Unclassified report 


of Calif., 


June 63, 13p. Technical 


Descriptors: 
Particle size, 
mental data, 


(*Sand, Motion), (*Wind, Sand), 
Velocity, Distribution, Experi- 
Tests, Scattering. 


A study on the variation in the rate of sand 
transport with the wind velocity was made with a 
sand having a mean diameter of 0.145 mm. (Author) 
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ment Center, Johnsville, Pa. 
PHYSICAL PROPERTIES OF THE OCEAN, 

by B. R. Grunstra. 20 June 63, 20p. 

NADC AW 6234 Unclassified report 


Naval Air Develop- 


Descriptors: (*Sea water, Wave transmission), 
Electromagnetic waves, Wave transmission, 
Attenuation, Underwater sound, Sound trans- 
mission, Ocean bottom topography. 


Contents; 
Topography of the ocean bottom 
Atlantic 
Pacific 
Electromagnetic properties 
Acoustic properties 
Comparison of acoustic and electromagnetic 
losses 
References 
Figures 
Cross section of Atlantic 
Element of area on spherical surface 
Molecular total-energy states 
Attenuation of electromagnetic energy 
water 
Characteristic deep-ocean thermal and velocity 
Structure 
Surface-layer temperature gradients and asso- 
ciated ray patterns 
Comparison of ranges 


in sea 
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Aeronautical Systems Div., Air Force Systems 
Command, Wright-Patterson Air Force Base, Ohio. 
AIRBORNE INSTRUMENTATION SYSTEM FOR MEASURING 
METEOROLOGICAL PHENOMENA INSIDE THUNDERSTORMS. 
Final rept., 

by George P. Roys. May 63, 59p. 

Proj. 8620, Tasks 862001 and 862005 

ASD TDR63 231 Unclassified report 


Report on Thunderstorm Electricity and Cloud 
Structure Dynamics. 


Descriptors: (*Meteorological phenomena, Meas- 
urement), (*Meteorological instruments, Air- 
borne), (*Thunderstorms, Scientific research), 
Operation, Design, Water, Electric fields, Hail, 
Clouds, Meteorological parameters, Wind, 
Acceleration, Gusts, Atmospheric tempera- 

ture, Barometric pressure, Damage, Aircraft, 
Photographs, Cameras, Pressure gages, Static 
dischargers, Test equipment (Electronics), 
Oscillographs, Antennas, Wire. 


Equipment to measure meteorological phenomena 
inside thunderstorms was designed, fabricated, 
installed, and operated in two jet aircraft in 
conjunction with the National Severe Storm 
Project in Oklahoma City, Oklahoma. Devices 
which were used for the first time in this envi- 
ronment were those to continuously measure liquid 
water content, electric field strength, and hail 
mass, and to photograph cloud particles. Other 
parameters recorded were normal acceleration, 
vertical gust velocity, temperature, and differ- 
ential static pressure. The data collected 
during the ASD flight test program are archived 
with the U.S. Weather Bureau and can be obtained 
through the National Severe Storm Project. 
(Author) 
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BIBLIOGRAPHY OF EXTRATERRESTRIAL RESEARCH, 

by Robert W. Henny. June 63, 

Proj. 1080 


AFWL RTD TDR63 3025 Unclassified report 
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(*Bibliographies, Extraterres- 
(*Astrophysics, Bibliographies), 
(*Extraterrestrial bases, Bibliographies), 
(*Moon, Bibliographies), (*Planets, Bibliog- 
raphies), (*Space environmental conditions, 
Bibliographies), (*Spacecraft, Bibliographies). 


Descriptors: 
trial bases), 


The purpose of this bibliography is to provide a 
reference source on all extraterrestrial research 
pertinent to planetary exploration, scientific 
investigation, and base construction, and to 


include all known references in these and re- 
lated areas. (Author) 
Research Foundation, Columbus. 
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Ohio State U. 

ETCH PIT INVESTIGATION OF IRON WHISKERS, 
Summary rept. no. 2, 1 May 62-30 Apr 63, 
by F. H. Beck and M, G, 
Rept. no, 1262 2 
Contract AF33 616 8252, Proj. 7353, Task 735304 
ASD TDR63 473 Unclassified report 


Fontana. Apr 63, 79p. 


Descriptors; (*Etched crystals, Crystal 
lattice defects), (*Single crystals, Iron), 
Nucleation, Epitaxial growth, Symmetry 
(Crystallography), Nitric acid, Impurities, 
Hydrochloric acid, Sulfuric acid, Spectro- 
photometers, Hydrates. 


The dissolution behavior and the formation of 
etch=-pits in iron whiskers were studied in the 
following solutions; 2% nitric acid in alcohol, 
4% picric acid in alcohol, a solution of hydro- 
chloric acid in ethanol containing cuprous- 
chloride, a solution of hydrofluoric acid in 
water containing ferric-fluoride, copper-ammo- 
niacal chloride solutions both by immersion and 
electrolytically, and one normal sulfuric acid 
solution containing 0.2 normal potassium persul- 
fate. Although good etch pits were produced 
using nital and picral etchants in some cases, 
the results were not at all satisfactory with 
respect to reproducibility, The halide~contain- 
ing etchants usually developed geometric pits, 
most probably due to the poisoning of dissolution 
ledges on the iron whisker faces. Most whiskers 
were composed of a distinct shell or overgrowth 
Surrounding the core. The shell ranged in thick=- 
ness from less than one micron up to several 
microns and this shell thickness appeared to be 

a critical factor in the development of distinct 
etch=pits. Etch-pits present in the shell were 
usually smaller and better defined than in the 
core, Dissolution rates were determined using 
the HF-H20-FeF3 system and the influence of such 
variables as crystallographic index of the sub- 
Strate surface, degree of under—saturation of the 
dissolving species, and poison concentration were 


studied. (Author) 
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by F. E. Nelson. June 63, 15p. 
Task Y¥Y RO11 01 056 
NCEL Tech. note N517 
Unclassified report 


Descriptors: (*Oceanographic equipment, In- 
Strumentation), (*Instrumentation, Design), 
Measurement, Water, Oceans, Depth finding, 
Light, Infrared lamps, Photoelectric cells, 
Mirrors, Tests, Time interval counters, 


The pickup is designed to sense the motion of a 
distant light source. It consists of a wheel 
driven by a constant speed motor, a fixed visible 
light and two photo cells sensitive respectively 
to visible and infrared light. Tests in the 
laboratory indicate that the pickup can measure 
with acceptable accuracy the change in the verti- 
cal position of a light at a distance of 3 feet 
when the rate of change of position if from 0.0 
to 0.1 cycles per second. The observation dis- 
tance is limited by the sensitivity of the photo 


cells used. (Author) 
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Hi-Altitude Instrument Co., Inc., Golden, Colo. 
SKY LUMINANCE AND SOLAR LUMINANCE DATA FROM 
SOLAR TANDEM BALLOON FLIGHTS, 17 MAY 1962, 


by Alfred A. Goddard, Jr. Feb 63, 25p. Scienti- 
fic rept. no. 1 
Contract AF19 604 7472, Proj. 7621 


AFCRL 63 617 Unclassified report 


Descriptors: (*Sky brightness, Experimental 


data), (*Illumination, Sun), Balloons, Balloon 
equipment, Instrumentation, Photometers, High 
altitude, Calibration, Corrections, Attenuation, 
Tables, Time. 


Flight data obtained from two separate balloon 
flights made from Holloman Missile Development 
Center, New Mexico on 17 May 1962 at 0731 MST and 
0818 MST respectively are reported. The instru- 
mentation in each flight gondola consisted of one 
near-sun radial scan photometer and one solar 
photometer pointed directly at the sun by solar 
biaxial pointing controls. Data was recorded 
directly on one mil mylar magnetic tape. The 
information recorded on tape was altitude code, 
near-sun sky luminance and solar luminance. All 
equipment in each gondola was powered by one 28v 
silver-zine battery of 60AH capacity and was 
turned on prior to launch. Turn-off was accom- 
plished by radio command just prior to cutdown. 
The equipment was recovered ten miles southwest 
of Santa Rosa, New Mexico, the afternoon of the 
flights but both systems sustained considerable 
damage from parachute drag. (Author) 
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Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 
SOIL STABILIZATION, INVESTIGATIONS OF A 
CHEMICALLY MODIFIED QUICKLIME AS A STABILIZING 
MATERIAL, 
June 63, 65p. 
AEWES Technical rept. no, 3 455 

Unclassified report 


Descriptors: (*Soils, Stabilization), (*Calci- 
um compounds, Oxides), (*Soil mechanics, Tests), 
Stability, Magnesium compounds, Sulfates, Clay, 
Compressive properties, Pressure, Trafficabil- 
ity, Roads, Runways, Materials, Mixtures, 
Construction, 


Laboratory tests showed that a system of 4% 
quicklime plus 1% magnesium sulfate, by dry soil 
weight, was capable of increasing the unconfined 
compressive strength of several clay soils from 

20 to well over 100 psi, thereby exceeding minimum 
strength criteria established for emergency mili- 
tary road and airfield stabilization, In the 
laboratory the bearing strength of both a heavy 
clay and a lean clay, representing the field-test 
soils, was increased from an initial CBR of 4 

to values generally exceeding 50 within 24 hr, 
with no loss in strength evident upon soaking, In 
the field, two 9-in,-thick stabilized=soil layers 
were constructed on a 4-CBR subgrade using a heavy 
clay and a lean clay soil, both treated with the 
4% quicklime-1% magneisum sulfate combination, 

The performance of these soil surfaces under 
applied traffic loads showed that sufficient 
strength was developed within one day after con- 
struction to withstand minimum traffic require- 
ments for emergency military road and/or airfield 
operations, To determine the treated soils* water 
resistance, water was ponded on an untrafficked 
lane of both stabilized=-soil layers for several 
days, after which traffic was applied, The treated 
lean clay retained sufficient strength to sustain 
traffic, but the treated heavy clay did not. 


AD-411 182 Div. 2, 9 
(TISTP/RLG) OTS price $1.60 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

METHOD AND APPARATUS FOR STUDYING BOUNDARY LAYER 
OF THE ATMOSPHERE FROM SHIPS, 

by I. V. Vasil'chenko, P. A. Vorontsov, Yu. S. 
Dovgalyuk, and S. I. Maslov. 13 June 63, 14p. 
FTD TT63 533 Unclassified report 


Trans, from Glaynaya Geofizicheskaya Observator- 
iya Imeni a. i. Voyeykova, (Trudy) No. 135, pp. 
120-128, 1962. 


Descriptors: (*Boundary layer, Atmosphere), 
(*Micrometeorology, Shipborne), Troposphere, 
Helicopters, Water, Atmospheric sounding, 
Meteorological instruments, Atmospheric tem- 
perature, Moisture, Barometric pressure, 
Humidity, Wind, Cloud cover, Oscillographs. 


A method is presented of investigating the lower 
layer of the atmosphere over 1.5 to 2 km water 
reservoir from ships with the aid of helicopters 
and aerostats, and also an apparatus applicable 
for sounding. The disposition and exploitation 
of helicopter and aerostat on board ships are 
described. The mode of operation of the equip- 
ment used under sea conditions is explained, and 
recommendations are given for further investiga- 
tion of the driven layer of the atmosphere, 
(Author) 


AD-411 212 
(TISTP/MFA) 


Div. 2 
OTS price $2.60 


Air Force Cambridge Research Labs., Bedford, Mass. 

CLOUD INTERPRETATION FROM SATELLITE ALTITUDES, 

by John H, Conover. May 63, 19p. 

Proj. 6698 

AFCRL 62 680 SUPPL 1; Research note 81, suppl 1. 
Unclassified report 


Descriptors: (*Meteorology, Photographic anal- 
ysis), (*Clouds, Meteorological satellites), 
Height finding, Cameras, Wind, Cathode ray 
tubes, Meteorological parameters. 


The guide to cloud interpretation from wide-angle 
pictures has been improved by additional cloud 
pattern sketches and cloud categories. The cloud 
categories are newly illustrated by 44 satellite 
pictures of present-day quality. (Author) 









Division 2 - ASTRONOMY, GEOPHYSICS AND GEOGRAPHY 


AD-411 270 Ris..> 2, Ba 
(TISTP/JP) OTS price $4.60 


Aerospace Information Div., Washington, D. C. 
DETECTION AND GENERATION OF GRAVITATIONAL WAVES. 
Comprehensive rept. 
24 May 63, 38p. 
Task 6 

AID P63 77 Unclassified report 


Descriptors: (*Gravity, Mechanical waves), 


(*Vibrators (Mechanical), Gravity (Artificial)), 


(*Scientific research, Gravity, Perturbation 
theory, Solar eclipses, Cylindrical bodies, 
Lasers, Piezoelectric crystals, Interfero- 
meters, Theory, Measurement, Wave transmission, 
Measuring devices (Electrical and electronic). 


Soviet open literature published between December 
1959 and March 1963 is summarized. A series of 
critiques by Soviet physicists of research and 
experiments conducted in the field of gravi- 
tation is included. (Author) 


AD-411 295 Div. 2 
(TISTP/FEM) OTS price $7.60 


Stanford Research Inst., Menlo Park, Calif. 
THE DETAILED STRUCTURE OF THE ATMOSPHERE IN RE- 
GIONS OF CLEAR-AIR TURBULENCE. 
Final rept., 
by Roy M. Endlich, May 63, 62p. 
Contract Cwb10324, Proj. 4055 
Unclassified report 


Descriptors: (*Atmosphere, Turbulence), 
(*Wind, Jet streams (Meteorology)), Air mass 
analysis, Stratosphere, Measurement, Air- 
craft, Parachute descents, Temperature, Veloc- 
ity, Vortices, Flight. 


The structure of the atmosphere in regions of 
clear-air turbulence is investigated by means 

of aircraft observations of wind and temperature 
in combination with objective and subjective 
turbulence records. The detailed fields of hori- 
zontal and vertical wind shear, stability, ther- 
mal advection, and Richardson number are de- 
scribed for three different patterns of flow, 
viz., a sharp trough, an anticyclonic jet stream, 
and an intense straight jet. Severe turbulence 
(equivalent in intensity to that measured by 

the same aircraft in a mature thunderstorm) was 
found in the former two cases, and moderate 
turbulence in the latter case. In the trough, 
the main turbulent region lay along the upper 
boundary of a thermally stable layer (jet front), 
which lay in cyclonic wind shear on the low pres- 
sure side of the jet core. The turbulent re- 
gion was associated with strong thermal advec- 
tion (winds backing with height) as well as with 
pronounced horizontal and vertical wind shear. 

A brief discussion is included concerning methods 
of processing standard rawinsonde data into forms 
applicable to turbulence analysis. (Author) 


AD-411 297 Div. 2 
(TISTP/RLG) OTS price $12.00 


Aeronautical Accessories Lab., Aeronautical Sys- 
tems Div., Wright-Patterson Air Force Base, Ohio. 
MESOSCALE ANALYSIS OF EXISTING METEOROLOGICAL 
NETWORK DATA. 
Final rept., 
by Robert D. Elliott, Raymond E£. Kerr, Jr., 
Einar L. Hovind, John G, Cronin, and John R. 
Thompson, 30 Apr 63, 161p. 
Contract Cwb10326 

Unclassified report 


8 


Descriptors: (*Weather forecasting, Analysis), 
Weather stations, Data, Scale, Barometric 
pressure, Ceiling, Moisture, Meteorological 
radar, Atmospheric precipitation, Barometers, 
Rainfall, Tables, Meteorological instruments, 
Errors, Teletype systems, Geography, 
Distribution, 


A study was conducted to investigate means for 
adapting existing airways and synoptic data to 
meso scale analysis as a basis for (a) Improving 
short term terminal forecasts and, (b) Prepara- 
tion of a manual for local area analyses which 
could be used to facilitate the preparation of 
O-3 hour terminal forecasts. The program in- 
volved investigation of selected weather situa- 
tions at six terminals which were chosen on the 
basis of the importance of the terminal, good 
geographic representation, and adequacy of the 
existing network of airways observing stations. 
A basic hypothesis under test was that the high 
time resolution of the recording instruments 
could be used to compensate for the poor spatial 
resolution of the existing airways network. 

The investigation was, therefore, structured to 
determine whether tendency-type information 
which could be transmitted by teletype could 

be employed usefully to sharpen the analysis and 
improve the forecast, and to devise and employ 
means for substituting the high time resolution 
of most meteorological observing systems for the 
poor spatial resolution of same. (Author) 


AD-411 419 Div. 2 
(TISTP/MFA) OTS price $1.10 


Air Weather Service, Scott Air Force Base, Ill. 
THE PREDICTION OF AFTERNOON VISIBILITY IN WINTER 
AT RAF UPPER HEYFORD. 
Apr 63, 6p. 

AWS 28WS60H2 Unclassified report 
Descriptors; (*Meteorology, Weather fore- 
casting), (*Visibility, Analysis), Wind, Fog. 


AD-411 501 Bits. 52 
(TISTP/MFA) OTS price $5.60 


Technische Hochschule, Darmstadt (Germany). 

THE EFFECT OF DEFORMATION IN THE WIND FIELD ON 
THE LARGE-SCALE HORIZONTAL DISPERSION OF CLUSTERS 
IN THE ATMOSPHERE, 

by D. Djuric. 30 Apr 63, 49p. IN4 

Contract AF61 052 366 
AFCRL Rept. 63 801 Unclassified report 
Descriptors: (*Wind, Motion), (*Turbulence, 
Atmosphere), Air, Particles, Fluid flow, Dif- 
fusion, Deformation, Vortices, Meteorological 
charts, Air mass analysis. 


The deformation of air bodies in the horizontal 
flow is studied in absence of small-scale tur- 
bulent diffusion. On the basis of kinematic 
models, formulas are evaluated which show the 
increase of the mean square distance of mate- 
rial particles from the gravity center of each 
cluster of particles, The results are compared 
with statistics on the dispersion of air trajec- 
tories in the barotropic model corresponding to 
the development of the flow on the northern 
hemisphere in a period of 8 days. The phenomenon 
of arrangement of material bands along the cur- 
rents is explained as a property of fluid motion, 
The knowledge of the deformation renders it pos- 
sible to get a quantitative explanation of that 
process, (Author) 
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CHEMICAL WARFARE EQUIPMENT AND MATERIALS - Division 3 


AD=-411 564 Div. 2 
(TISTP/RLG) OTS price $14.50 


Air Force Cambridge Research Labs., Bedford, 
Mass. 

JOINT INDO-UNITED STATES BALLOON FLIGHT PROGRAM - 
1961, 

ed. by Charles W. Chagnon. 
Proj. 7690 
AFCRL 62 1135 


Dec 62, 201p. 
Unclassified report 


Descriptors: (*Meteorological balloons, 
Tropical regions), Stratosphere, Feasibility 
studies, Scientific personnel, Research program 
administration, Operation, Communication sys- 
tems, Telemeter systems, Radioactivity, 
Condensation, Particles, Ozone, Measurement, 
Water vapor, Instrumentation, Meteorological 
instruments, Distribution, Atmospheric sound- 
ing, Theodolites, Periodic variations, Jet 
streams (Meteorology), Atmospheric motion, 
Data, Meteorological parameters, Meteorological 
phenomena. 


The Joint Indo-U.S. Balloon Flight Program was 
conducted at Hyderabad, India, from February 
through April, 1961. A complete report of all 
phases of this international, cooperative effort 
is presented, including the details of the 
balloon flight operations, the preliminary 
scientific results achieved, and an evaluation of 
the over-all accomplishments of the program. In 
addition to the contribution of heretofore un- 
available data on the equatorial stratosphere, 
the operational success of the program demon- 
strated the feasibility of performing recoverable 
high-altitude balloon flights in the tropical 
latitudes. (Author) 


AD-411 567 Div. 2 
(TISTP/RLG) OTS price $11.50 


Northwestern Technological Inst., Evanston, I11. 

A RHEOLOGIC INVESTIGATION OF THE DYNAMIC RESPONSE 

SPECTRA OF SOILS. REPORT 1. BASIC CONCEPTS, 

EQUIPMENT DEVELOPMENT AND SOIL TESTING 

PROCEDURES, 

by Robert L. Kondner and Raymond J. Krizek. 

Dec 62, 148p. 

Contract DA22 079ENG316, Subtask 13 009 
Unclassified report 


Descriptors: (*Soil mechanics, Dynamics), 
(*Test equipment, Test methods), Soils, 
Deformation, Creep, Loading (Mechanics), 
Theory, Vector analysis, Vibration, Compressive 
properties, Shear stresses, Statics, Stresses, 
Tests, Experimental data, Protective treat-— 
ments, Coatings, Instrumentation, Power sup- 
plies, Measurement, Phase studies, Moisture, 
Geometry, Failure (Mechanics), Fatigue (Mechan-— 
ics), Shock waves, Propagation, Chemical 
analysis. 


The motivating philosophy for a rheologic study 
of the dynamic response spectra of soils is pre- 
sented. Basic concepts regarding the method of 
approach, equipment development, experimental 
techniques, preparation and control of soil 
specimens and preliminary results of the soil 
response under various loading conditions in 
uniaxial compression are given. Dynamic visco- 
elastic techniques are utilized and the linear 
and nonlinear aspects of soil response under 


dynamic and static loading conditions are studied. 


The variables considered include dynamic stress 
level, dynamic strain level, strain rate, static 
stress level, time of loading, frequency of load 
application, phase angle, quasi-static strains, 
strain recovery, moisture content, density, un- 
confined compressive strength and specimen 
geometry. (Author) 


AD-411 576 Div. 2, 6 
(TISTP/FR) OTS price $2.60 


Marine Physical Lab., U. of Calif., San Diego. 
MARINE PHYSICAL LABORATORY INTERIM STATUS REPORT, 
1962. 
1 June 63, 17p. SIO ref. no. 63 193 MPL U11/63 
Contracts Nonr221605 and Nonr221607 

Unclassified report 


Descriptors: (*Oceanology, Scientific re- 
search), Scientific research, Underwater 
sound, Sound transmission, Sonar, Geophysics, 
Oceanographic vessels. 


Contents: 
Introduction 
Acoustics 
Propagation fluctuations 
Ambient noise 
Reverberation 
Properties of liquids 
Reflection 
Signal processing and sonar systems 
Sonar signel processing theory 
Digital techniques and arrays 
Submarine communications 
Marine geophysics 
Geomagnetism 
Reflection and refraction of sound in the sea 
floor 
Deep sea fine scale topography 
Thermal microstructure 
Heat flow 
FLIP 
References 
Appendix I: Research staff 
Appendix II: Committee and study group 
participation 


3. CHEMICAL WARFARE 
EQUIPMENT AND MATERIALS 


AD-411 548 Div. Jo * 
(TISTM/TCG) OTS price $4.60 


Naval Ammunition Depot, Crane, Ind. 
INVESTIGATION OF MK 25 MOD 2 SMOKE-FLARE 
COMPOSITION, 

by William Ripley. 17 May 63, 1v. 

RDTR no. 33 Unclassified report 


Descriptors: (*Smoke bombs, Gravimetric 
analysis), (*Flares, Gravimetric analysis), 
(*Chemical analysis, Thermodynamics), Theory, 
Stability, Sensitivity, Ignition, Heat of 
reaction, Chemical reactions, Phosphorus, 
Magnesium, Manganese compounds, Dioxides, 
Mixtures. 


A study is made on various chemical and physical 
characteristics of the Mk 25 Smoke-Flare Composi- 
tion, which is basically a red phosphorus-—magne- 
sium-manganese dioxide system. A scheme for 
chemical analysis is reviewed. Physical phase 
changes and chemical reaction mechanisms of the 
components and of the mixture as a whole are ex- 
plored by differential thermal analysis and ther- 
mogravimetric analysis. Factors affecting the 
ignition point are considered. After some inves- 
tigation, an attempt is made to write the prin- 
cipal internal and external reactions for this 
complex and non=—stoichiometric system. Behavior 
characteristics, such as sensitivity, stability, 
heat of reaction, ignition point, etc., are 
determined and reported. (Author) 








Division 4 - CHEMISTRY 
4. CHEMISTRY 


AD-410 071 Div. 4 
(TISTM/EJH) OTS price $6.60 


Birkbeck Coll, (Gt. Brit.). 
STUDIES IN ION SOLVATION IN MIXED SOLVENTS. 
Final technical rept. 1 Nov 61-31 Oct 62. 
by D. Feakins. 31 Oct 62, 58p. 
Contract DA91 591EUC1973 

Unclassified report 


Descriptors: (*Electrochemistry, Solutions), 
(*Solutions, Solvates), (*Solvates, Electro- 
chemistry), (*Ions, Solvates), Chlorides, 
Bromides, Iodides, Hydroxides, Lithium com- 
pounds, Sodium compounds, Potassium compounds, 
Hydrochloric acid, Hydrogen compounds, Mixtures, 
Alcohols, Solvents, Water, Organic solvents, 
Electrolytes, Transport properties, Dissocia- 
tion, Thermodynamics, Enthalpy, Entropy, Elec- 
trolyte cells, Electrodes. 


The objectives of the work were to study the 
behaviour of the pairs of ions: (1) H(+), Cl(-); 
H(+), Br(-); H(+), I(=); (2) H(+) OH(-) Li(+), 
Cl(=); Na(+), Cl(=); K(+), Cl(-) in methanol- 


water and dioxan-water mixtures by two techniques. 


(3) E.m.f. measurements on the appropriate 
chemical cells to deduce the free energy changes 
and changes in related thermodynamic quantities 
associated with the transfer of the various pairs 
of ions from water to the mixed solvent systems. 
(4) Mesurements, either direct or indirect, of tk 
so-called Washburn numbers of the electrolytes in 
these systems. (Author) 


AD-410 108 Div. 4 
(TISTM/EJH) OTS price $1.60 


Olin Mathieson Chemical Corp., Rochester, N. Y. 

A NEW SERIES OF ORGANOBORANES IV. THE PARTICI- 

PATION OF THE 11,12-DICARBADODECABORANE NUCLEUS 

IN SOME NOVEL HETERATOMIC RING SYSTEMS, 

by Stelvio Papetti and T. L. Heying. June 63, 

10p. TR17 

Contract Nonr339 500 Proj. NR356 431 
Unclassified report 


Descriptors: (*Organic compounds, Organo- 
boranes), (*Decaboranes, Organoboranes), (*Sil- 
icon compounds, Heterocyclic compounds), Heter- 
ocyclic compounds, O-Heterocyclic compounds, 
N-Heterocyclic compounds, Organic nitrogen com- 
pounds, Chlorides, Lithium compounds, Silanes, 
Chemical reactions, Synthesis (Chemistry) 
Water, Ammonia. 


Various chlorosilylcarborane (Carborane is used 
in place of the formal name 11,12-dicarbadodeca- 
borane) derivatives were prepared. In subsequent 
reactions with amines or water a marked pro- 
pensity for the formation of five membered 

disila azane and disila oxane rings was ex- 
hibited. In reactions with dilithiocarborane, 
novel disilacyclohexane analogs were formed. 
(Author) 


AD-410 110 Div. 4 
(TISTM/EJH) OTS price $1.60 


Olin Mathieson Chemical Corp., Rochester, N. Y. 
CHEMISTRY OF DECABORANE-PHOSPHORUS COMPOUNDS. 


IV. MONOMERIC, OLIGOMERIC AND CYCLIC PHOSPHINO- 

CARBORANES, 

by Roy P. Alexander and Hansjuergen Schroeder. 

June 63, 12p. TR18 

Contract Nonr339500, Proj. NR356 431 
Unclassified report 


Descriptors: (*QOrganic compounds, Boron com- 
saaaael. (*Decaboranes, Organic compounds), 
(*Phosphines, Organic compounds), Heat re- 
sistant plastics, Polymers, Synthesis (Chem- 
istry), Chlorides, Heterocyclic compounds, 
Azides, Lithium compounds, Spectra (Infrared). 


Dilithiocarborane, B1OH10C2Li2, was allowed to 
react with chlorophosphines containing one, two, 
and three chlorine atoms. (C6H5)2PC1 and 
C6H5PC12 gave the expected disubstituted com- 
pounds, B10H10C2[P(C6H5)2]2 and B10H10C2(C6HS5P - 
Cl1)2, respectively. B1OH10C2Li2 and PC13, how- 
ever, formed a compound having two phosphorus 
atoms and two carborane nuclei in @ six mem- 
bered ring. This unique ring system also arose 
from the reaction of B10OH10C2Li2 with B10H10C2- 
(C6H5P°C1)2. Subsequent reactions of such mole- 
cules with ammonia and NaN3 are described. The 
cyclic bis-azide, (B10H10C2P-N3)2, and p- 
[P(ceHs) 2] 2coH, reacted to form a PNP bonded 
Oligomer. (Author) 


AD-410 117 Div. 4 
(TISTM/EJH) OTS price $3.60 


Noyes Chemical Lab. U. of Illinois, Urbana. 
NMR STUDIES OF HYDROGEN BONDING IN HINDERED 
PHENOLS, 
by B. G. Somers, and H. S. Gutowsky. 13 May 63, 
34p. TR6E4 
Contract Nonr183413, Proj. NRO51 215 

” Unclassified report 


Descriptors: (*Organic compounds, Chemical 
bonds), (*Nuclear magnetic resonance, Organic 
compounds), Molecular properties, Hydrogen, 
Protons, Organic solvents, Hydroxides. 


Hydrogen bonding of the hindered phenols, 2-iso- 
propylphenol, 2,6-diisopropylphenol, 2-t- 
butylphenol, 2-methyl-6-t-butylphenol, and 2,6- 
di-t-butylphenol, were studied by observing the 
chemical shifts of -OH group protons. Room tem- 
perature dilution shifts in C Ci4 of the phenolic 
-OH gives dimerization constants K of 1.7, 1.3, 
1.0, < 0.05, and ¢ 0.05, respectively, for the 

5 phenols. Association constants K sub c for 
phenol-dioxane complexes were obtained from the 
phenolic -OH dilution shifts in 1,4-dioxane, em- 
ploying general algebraic expressions. The K sub 
c's are in the same sequence as the K's but about 
ten-fold larger, consistent with the greater ease 
with which a smaller molecule approaches the 
phenolic -OH. Ethanolic and the phenolic -OH 
dilution shifts in ethanol-phenol solutions gave 
Similar results, which were limited to a qualita- 
tive interpretation by the relatively strong 
polymerization of the ethanol. Several lines of 
evidence, including the temperature dependence of 
the -OH shifts in a 1:1 equimolecular phenol- 
ethanol mixture and the dilution shifts of the 
13:1 mixture in carbon tetrachloride, indicate the 
stabler form of the complex has the phenolic H 
bonded to the ethanolic 0. (Author) 


AD-410 146 Div. 4 
(TISTM/TCG) OTS price $4.60 


Sir John Cass Coll. (London). 
ANODIC POLARIZATION OF TITANIUM IN FORMIC ACID, 


10 


nm @ wt 


roth OH 


anfu Ss eS 


Rept for Oct 61-Oct 62. 
by H. Leckie and L. L. 
Contract DA91 


Shreir. Oct 
591euci849 
Unclassified report 


sa OWE 


Descriptors: (*Titanium, Polarization), (*Pol- 
arization, Anodes (Electrolyte cell), Acids, 
Time, Electric potential, Density, Films,Oxides, 
Corrosion, Electron microscopy, Optics, X-ray 
diffraction analysis, Surface properties. 


The anodic behaviour of Ti in various concentra- 
tions of formic acid was studied by means of 
voltage-time curves at constant current using a 
sensitive recorder to obtain the detailed shape 
of the curve. It was shown that, depending on 
electrolytic conditions, the Ti will either re- 
main passive, micropit or corrode uniformly. 

The shape of the V-t curves in the micropitting 
region depends on concentration and temperature 
and many of the curves are characterized by a 
plateau in the region 7 - 12V. Optical studies 
of micropitting showed that different interfer- 
ence colors form on different grains and that pit: 
are initiated on the thinner oxide films. Elec- 
tron microscopy revealed the formation cf ‘mounds: 
(solid or hollow) which appear to rupture at the 
breakdown potential at which mocropitting com- 
mences The uniform and dense distribution of 
micropits was explained on the basis of the for- 
mation of blisters on the thinner oxide films 


resulting from stresses within the oxide. (Author) 
AD-41 Z Div. 4 
(TISTM/AM) OTS price $1.1 


IIT Research Inst., Chicago, Ill. 
PREPARATION AND EVALUATION OF NEW HYDRAULIC 
FLUIDS. 


Progress rept., 28 Jan-27 Feb 63, 

by Irvine J. Solomon. 27 Feb 63, Op. Rept. no. 
ARF Cé 3 

Contract NObs&8249, ARF Proj. C6001 


Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), Heat resistant materials, Organic 
sulfur compounds, Fluorides, Aromatic com- 
pounds, Electrolysis, Fluorination, Silver com- 
pounds, Nuclear magnetic resonance, Gas analy- 
sis, Chromatographic analysis, Test methods. 


The purpose of this project is to develop new 
fire-resistant hydraulic fluids based on fluo- 
rinated, sulfur-containing compounds. The com- 
pounds will be synthesized specifically to meet 
the critical property requirements. Various 
derivatives of sulfur hexafluoride and other 
fluorinated materials were prepared. (Author) 


AD-41 39¢ Div. bs. 83%) 94 
TISTM/AMS) OTS price $3.60 


Brussels U., Belgium. 
VAPORIZATION OF COMPOUNDS AND ALLOYS AT HIGH 
TEMPERATURES. PART X. THE DISSOCIATION ENERGY OF 
THE GROUP IV - GROUP VI MOLECULES. 

Final rept., 

by R. Colin and J. Drowart. M 
Contract AF61 052 225 


y ©3, 3p. 
3 
WADD TR60 782PT10 i 


a 
» Proj. 7350, Task 735001 
sified report 
Descriptors: (*Chemical compounds, Dissocia- 
tion), (*Molecules, Dissociation), Carbon com- 
poun. s, Silicon compounds, Germanium compounds, 
Tin compounds, Lead compounds, Oxides, Sulfides, 
Tellurides, Selenides, Group IV elements, Group 
VI e. >ments, Spectroscopy, Thermochemistry, 
Vapor Heat of formation, Heat of sublimation, 
Vapor pressure. 


CHEMISTRY - Division 4 


The available spectroscopic and thermochemical 
data for the dissociation energy of the group IV- 
group VI MeX molecules are reviewed and the best 
present values proposed. Correlations of several 
excited molecular states with atomic products are 
proposed. (Author) 


AD-41 477 


(\TISTM/EJH) 


Div. 4 
OTS price $8.1 


Baylor U., Waco, Tex, 

CATALYTIC PROCESSES ON PLATINIZED PLATINUM 
ELECTRODES, 
by Thomas C, 


Franklin, Donald McClelland and 


Nellie F, Franklin. Apr 63, 75p. Scientific 
rept. no, : 
Contract AF19 604 8414, Proj. 6694, Task 66940: 


AFCRL 63 63 Unclassified report 
Descriptors: (*Electrochemistry, Organic 
compounds), (*Organic compounds, Electro- 
chemistry), (*Electrodes, Catalysts), (*Cata- 
lysts, Electrodes), (*Platinum, Electrodes), 
Decomposition, Hydrogenation, Catalysis, 
Peroxides, Hydrogen compounds, Sulfuric acid, 
Sodium compounds, Hydroxides, Absorption, 
Catalysis, Oxidation-reduction reactions, 
Solutions, Electric potential, Polarization, 


Studies were made of the catalytic decomposition 
of formaldehyde and hydrogen peroxide and the 
catalytic hydrogenation of quinone on platinized 
platinum, The area available for catalysis was 
measured by the ability of the Pt to absorb H as 
measured by a coulometric procedure, In 2N H2S04 
the rate of decomposition of H202 was ist order 
with respect to H202 and ist order with respect 
to the ability of the metal to adsorb H in the 
2nd surface form (the one oxidized at the more 
cnodic potential). In both 2N H2S04 and 2N 

NaOH the rate of decomposition of formaldehyde was 
lst order with respect to formaldehyde and jist 
order with respect to the ability of the metal to 
adsorb H in the 2nd surface form, In the 2N 
H2SO04 the hydrogenation of quinone was found to 
be zero order with respect to the quinone and ist 
order with respect to the total ability of the 


metal to adsorb H. (Author) 
AD-410 582 Div. 4 
(TISTM/AM) OTS price $.75 


Physics Lab., Aeronautical Systems Div. 
Wright-Patterson Air Force Base, Ohio. 

THE DETERMINATION OF TRACE AMOUNTS OF ZIRCONIUM 
AND TITANIUM IN TUNGSTEN. 
Final rept., Mar 61-Dec 62, 
by Ken F. Sugawara. May 63, 
Proj. 7360, Task 7360051 
ASD TDR63 358 Unclassified report 


18p. 


Report on Materials Analysis and Evaluation 
Techniques. 


Descriptors: (*Tungsten, 
(*Chemical analysis, 
Zirconium, 


Impurities), 
Impurities), Titanium, 
Ion exchange. 


Impurities affect the metallurgical properties of 
refractory metals, and, thus, there is a need for 
reliable and accurate methods of analysis for 
these metals. An extremely selective and sensi- 
tive method was developed for the determination 
of trace amounts of zirconium in tungsten. The 
selectivity is attained by utilizing ion ex- 
change in addition to liquid - liquid extraction 
techniques. The sensitivity is 5 ppm zirconium 
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in tungsten. A method was also developed for the 
determination of trace amounts of titanium in 
tungsten. This method is not as selective as 
that for zirconium but is more sensitive. The 
sensitivity is 3 ppm titanium in tungsten. 
(Author) 


AD-410 733 Div. 4 
(TISTM/AM) OTS price $1.60 


MSA Research Corp., Callery, Pa. 
EXTINGUISHMENT OF ALKALI METAL FIRES. 
Quarterly progress rept. no. 3, 15 Sep-16 Dec 62, 
by S. J. Rodgers and W. A. Everson. 14 Jan 63, 
1ip. MSAR63 19 
Contract AF33 657 8310 

Unclassified report 


Descriptors: (*Alkali metals, Fires), (*Fires, 
Control), Sodium compounds, Chlorine compounds, 
Sodium alloy, Potassium alloy, Lithium, 
Graphite, Cesium, Low pressure research, 
Controlled atmosphere, Air, Argon, Rubidium, 
Oxidation, Salts, Foams. 


The purpose of this study is to investigate 
agents and techniques for extinguishment and 
control of fires resulting from leakage of high 
temperature and high pressure alkali metals under 
sea level and reduced atmospheric pressure en- 
vironments. Characteristics of ignition and com- 
bustion at various absolute pressures and partial 
pressures of oxygen are an integral part of this 
investigation. Current practices for extinguish- 
ment and control of alkali metal fires have been 
reviewed. Use of an inorganic salt such as NaCl 
is generally accepted as an extinguishment for 
sodium, potassium and NaK fires. Graphite is the 
recommended extinguishant for lithium fires. 
Little information was available for rubidium and 
cesium fires since these metals have just recently 
come into widespread usage. A review of physical 
and chemical properties of alkali metals with 
respect to control and extinguishment was made 

in hope that the information would guide the 
selection of extinguishants. Experimental evi- 
dence from this study has verified some of the 
conclusions drawn from this review, but in some 
cases conclusions based on this review have not 


been verified. (Author) 
AD-410 821 Div. 4 
(TISTM/EJH) OTS price $1.10 


Pennsalt Chemicals Corp., Philadelphia, Pa. 
A NEW CLASS OF DOUBLE-BRIDGED COORDINATION 
POLYMERS BASED ON CHROMIUM (III), 
by A. J. Saraceno and B. P. Block. 
TR38 

Contract Nonr268700, 


June 63, Ap. 


Proj. NR356 408 
Unclassified report 


Descriptors: (*Inorganic polymers, Complex 
compounds), (*Organic compounds, Polymers), 
(*Metalorganic compounds, Po3ymers), (*Chromium 
compounds, Inorganic po3ymers), Organic phos- 
phorus compounds, Polymerization, Synthesis 
(Chemistry), Molecular structure, Viscosity, 
Molecular weight, Stability, Spectra (Infrared). 


Earlier reports from this laboratory have con- 
cerned the prepa9ation of coordination po3ymers 
of types which written symbolically as M(AB)X2 n 
and MX2 n_ where AB represents a uninegative 
bidentate ligand and X represents a uninegative 
bridging group. Preparation of a. third class, 
(29 (boxe n, is reported where a represents a 
neutral unidentate ligand and b a uninegative 
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ligand, the preparation differs in method from 
that in the earlier series and appears to lead to' 
polymers with substantially higher molecular 
weight than we have found for the other two 
types. The nonbridging ligands a and b are in- 
organic, so that this material is an example of 
a coordination polymer which in addition to its 
inorganic backbone has inorganic blocking groups 
in the repeating unit. The synthesis is a two- 
step process in which chromium(III) acetate is 
treated with a potassium phosphinate (KOPR20) to 
yield the corresponding chromium(III) phosphinate 
(R=C6H5, I). The latter is then oxidized with 
air in the presence of water to yield the com- 
position Cr(H20)(OH)(OPR20)2 (R=C6H5, IL) which 
has polymeric properties. (Author) 


AD=-410 832 Biv. -£ 
(TISTM/EJH) OTS price $3.60 


Naval Ordnance Lab., White Oak, Md, 
DISSOCIATION OF POLYNITROMETHYLCARBINOLS, I. 
DISSOCIATION OF SOME TRINITROMETHYLCARBINOLS IN 
AQUEOUS SOLUTION, 
by Thomas N. Hall. 
NOL TR63 45 


28 Mar 63, 29p. 
Unclassified report 


Descriptors: (*Organic compounds, Dissocia- 
tion), (*Dissociation, Organic compounds), 
Organic nitrogen compounds, Solutions, Hydro- 
chloric acid, Water, Sodium compounds, Hydrox- 
ides, Stability, PH, Chemical equilibrium, 


The cleavage in aqueous solution of a trinitro- 
methylcarbinol, (N02) 3CC(R1)(R2)OH to nitroform 
and the carbonyl compound (R1)(R2)C=0 was shown, 
for R1 = R2 = H and for Ri = H, R2 = CH3, to be 
a pH dependent equilibrium reaction, which is 
shifted toward more dissociation as the acidity 
is decreased. Two methods were developed for 
determining the equilibrium constant for the 
dissociation reaction, starting with the pure 
carbinol or with nitroform and the carbonyl 
compound, The stability of the trinitromethyl- 
carbinol to cleavage in aqueous solution, as 
measured by the dissociation constant, was found 
to decrease in the following order: R1, R2 = 
H,H > H, CH3 > (CH2)3 > CH3, CH3, (Author) 


AD-410 863 wae. 4, 2 
(TISTM/ODN) OTS price $2.60 


Naval Ordnance Lab., Corona, Calif. 
HYDROTHERMAL SYNTHESIS OF HYDRATED CALCIUM 
BORATES, 


by C. R. Parkerson,. 1 June 63, 24p. 
Proj. NRO48 119 
NOLC R584 Unclassified report 


Descriptors: (*Minerals, Synthesis (Chemis- 
try)), (*Calcium compounds, Hydrates), 
(*Borates, Calcium compounds), Oxides, 


Iodates, Boric acids, Chemical reactions, 
Gypsum, Hydroxides, Sulfates, Crystals, X-ray 
diffraction analysis, Chemical analysis. 


A limited investigation was made of the synthesis 
of calcium borate hydrates. The following hydro- 
thermal reactions were performed: (1) Calon}2 * 
H3B03 + H20 from 200 to 350 C produced priceite 
(4Ca0. 5B203.7H20), compound I (CaO. 3B203.2H20), 
compound II (3Ca0.7B203.3H20), compound III 
(4Ca0.7B203), and compound IV (unknown). (2) 
Meyerhofferite (2Ca0.3 B203.7H20) in H3B03 
solution from 85 to 250 C produced nobleite 

(CaO. 3B203.4H20), gowerite (CaO. 3B203.5H20), 


ooo ea TF 


sis 
rO- 


ginorite (2Ca0. 7B203.8H20), compound IV (un- 


known), synthetic (2Ca0.3B203.H20) and compound 
II. (3) Borax (Na2B407.10H20), gypsum (CaSO4.- 
220), and H20 from 125 to 340 C produced 
priceite, calciborite (5Ca0.4B203), and anhydrite 
(CaSO4). (4) Gowerite in H3B03 solution from 170( 
to 360 C produced ginorite, compound I, synthetic 


(2Ca0. 3B203.H20), and compound III. Ginorite 
was converted to synthetic (2Ca0.3B203.H20) and 
compound III in H3B03 solution at 360 C, (5) 
Reactions of borax, calcium iodate Ca(103)2, 
and H20 at 70 and 200 C produced meyerhofferite 
and priceite, respectively. (Author) 


AD-410 865 Biv. & @ 
(TISTM/REB) OTS price $1. 


re 


Pennsalt Chemicals Corp., Philadelphia, Pa. 

NEW HIGH PRESSURE FORM OF CALCIUM DISILICIDE, 

by M. S. Silverman and J. R. Soulen, June 63, 9p. 

Technical rept. no. 37 

Contract Nonr268700, Task no. NR356 408 
Unclassified report 


Descriptors: (*Calcium compounds, Silicides), 
High pressure research, Crystal structure, 
X-ray diffraction analysis, 


CaSi2 has been transformed at high pressures 
to a new, more dense modification which appears 
to be tetragonal. (Author) 


AD-410 922 Div. 4 . 
(TISTM/REB) OTS price $3.60 


Frick Chemical Lab. Princeton U., N. J 
THE VISCOELASTIC BE HAVIOR OF POLYCARBONATE OF 


BISPHENOL A ((4 HYDROXYPHENYL) -2' PROPANE 
POLYCARBONATE), 

by J. P. Mercier, J. J. Aklonis, and A. V. 
Tobolsky. May 63, 1v. Technical rept. no. RLT60 


Contract Nonr185807 
Unclassified report 


Viscoelastic- 
Mechanical 


Descriptors: (*Organic compounds, 
ity), (*Polymers, Viscoelasticity), 
properties, Stresses. 


The viscoelastic properties of the polycarbonate 
of bisphenol A were studied under small stress 
from 120 to 200 C. In this temperature range, 
the polymer behaves like a normal amorphous 
material whose viscoelastic properties can be 
explained by referring to the free volume theory; 
Flory's hypothesis of iso-free volume at T sub g 
is verified. This study throws no light on the 
anomalously high impact strength exhibited by the 
polymer below its glass transition temperature. 
(Author) 


AD-411 118 Div. 4, 14 
(TISTM/REB) OTS price $2.60 


Frick Chemical Lab., Princeton U., N. J. 
VISCOELASTIC PROPERTIES OF PLASTICIZED POLYVINYL 
CHLORIDE, 

by R. B. Taylor and A. V. Tobolsky. 
Contract Nonri85807, Proj. NR356 377 
ONR TR RLT62 Unclassified report 


July 63, 17p. 


Viscoelas- 
Molecular 


Descriptors: (*Polyvinyl chloride, 
ticity), Plasticizers, Stresses, 
Structure, Mechanical properties. 
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Master curves in stress-relaxation for several 
samples of polyvinyl chloride plasticized by vary- 
ing proportions of dioctyl phthalate (di(2 ethyl- 
hexylphthalate)) are reported and discussed in 
terms of plasticizer concentration and polymer 
Structure, Modulus-temperature curves derived 
from the data are also shown. Comparisons are 
given of plasticized compositions of polyvinyl 
chloride and polystyrene, The useful commercial 
properties of polyvinyl chloride are discussed in 
the light of data on the polymer structure and 
plasticizer action. (Author) 


AD-411 120 Bigs, &,° 25," 14 
(TISTM/EJH) OTS price $4.60 


Plastics Lab., Princeton U., N. J. 

MOLECULAR STRUCTURE PARAMETERS IN CERTAIN SEMI- 

CONDUCTING POLYMERS. 

Plastics laboratory technical rept., 

by J. H. T. Kho and C. Cappas. 15 June 63, A1p. 

Rept. no. 67B 

Contract DA31 124AROD21, Proj. ONR356 375 
Unclassified report 


Descriptors: (*Polymers, 
(*Semiconductors, Polymers), (*Molecular struc- 
ture, Electrical properties), Preparation, 
Polymerization, Copolymerization, Ionization, 
Molecular properties, Resistance (Electrical), 
Temperature, Pressure, Spin. 


Electrical properties), 


Three series of highly conjugated PAQR semi- 
conducting polymers were synthesized and their 
electronic behavior studied. The effects of the 
following variables on electrical properties of 
the PAQR polymers were examined: (1) hydrocarbon 
portion of the polymers; (2) acidic portion of 
the polymers; (3) copolymerization and mole ratio 
of starting monomers; (4) metallic salt formation; 
(5) pressure and temperature. Correlations be- 
tween structural parameters and macroscopic 
properties were established. (Author) 


AD-411 144 Div. 4. 24 
(TISTM/EJH) OTS price $2.60 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
A COMPARISON OF THE TEG-F, CHROMATOGRAPHIC, AND 
SPECTROPHOTOMETRIC METHODS OF CREOSOTE ANALYSIS, 
by R. W. Drisko. 13 June 63, 31p. 

NCEL TR R243 


Unclassified report 
Descriptors: (*Organic compounds, Chemical 
analysis (*Chemical analysis, Organic com- 
pounds), (*Infrared spectroscopy, Organic 
compounds), (*Chromatographic analysis, Organic 
compounds Petroleum, Hydrocarbons, Aromatic 


compounds, Wood, Preservation, Protective 
treatments. 


A number of blends of four petroleum oils in 
creosote and creosote-coal tar solution were 
analyzed by the TEG-F, chromatographic, and 
spectrophotometric methods of creosote analysis. 
The chromatographic and spectrophotometric 
methods were considerably more accurate and have 
wider application than the TEG-F method. 
(Author) 


AD-411 169 way. «6S 
(TISTM/REB) OTS price $3.60 


Dynatech Corp., Cambridge, Mass. 
STUDY OF OXIDES FOR 02-N2 SEPARATION. 
Quarterly progress rept. no..2, 15 Apr-15 July 63. 
30 July 63, 32p. Rept. no. 415 
Contract AF33 657 10797 
Unclassified report 








Division 4 - CHEMISTRY 


Descriptors: (*Oxygen, Separation), (*Nitrogen, 
Separation), (*Oxides, High temperature re- 
search), Particles, Coatings, Cobalt compounds, 
Reaction kinetics, Beryllium compounds, Pres- 
sure, Fracture (Mechanics), Microanalysis, 
Microstructure, 


The primary objective of this program is the 
development of reactant particles suitable for 
application in a high temperature chemical sep- 
arator for 02-N2 separation. A major part of the 
emphasis was placed upon the study and improvement 
of the physical properties of the particles under 
development, in order to obtain reactants capable 
of withstanding the stresses to which they may be 
subjected in a rotary disc separator. Other major 
emphasis was placed on the characterization of 
these microporous particles, and the understanding 
of the relationships between geometrical param- 
eters and reaction rate. Moderate success was 
achieved on both fronts, and particles were ob- 
tained which approach the desired goals in terms 
of their physical properties and reactivities. 
(Author) 


AD-411 229 Div. 4, 16 
(TISTB/AAR) OTS price $2.60 


ITT Research Inst., Chicago, I11. 

DEVELOPMENT OF AN ORALLY EFFECTIVE INSECT 

REPELLENT. 

Quarterly progress rept. 

31 July 63, 19p. Rept. no. 

Contract DA4IJ 193md2281 
Unclassified report 


1 May-31 July 63. 
IITRI C222 5 


Descriptors: (*Insect repellants, Effective- 
ness), (*Organic compounds, Synthesis), 


Culicidae, Tests, Organic nitrogen compounds, 
Mouth. 
AD-411 400 Div. 4, 14 


(TISTM/AM) OTS price $10.50 


Kaman Nuclear, Colorado Springs, Colo, 

INVESTIGATION OF THE FEASIBILITY OF AN AIRCRAFT- 

OIL ANALYSIS SYSTEM FOR OPERATIONAL USE IN THE 

FIELD. 

May 63, 126p. Rept. no. KN676 1PR 

Contract DA44 177TC789, Task 1D141812D18423 

ARTRECOM TCREC Technical rept. 62 91 
Unclassified report 


Descriptors: (*Oils, Analysis), 
studies, Analysis), (*Contamination, 
Test methods, Lubrication, 
engines, Turbines, Aircraft, Statistical anal- 
ysis, Copper, Silver, Nickel, Iron, Chromium, 
Aluminum, Diesel engines, Reviews, Chromatog- 
raphic analysis, Vapors, Gases, Spectrophotom- 
eters, Radiofrequency spectroscopy, Neutron 
activation, Magnetic fields, 


(*Feasibility 
Metals), 
Internal combustion 


Data was gathered from those organizations on the 
North American Continent which have performed 
sufficient oil analyses to provide statistically 
significant information, Met content of the 
lubricating oil for Curtiss Wright Type R1820-86 
piston engines is compared to engine failures. 

A survey of methods for the determination of 
metal content is given. Several potentially 
practical methods for field measurements appear 
to exist. An ‘'in-flight'* measurement of metal 
content to provide a warning of imminent failure 
would be very useful, An approximate analysis 
of the effect of small metal particles in the 
magnetic field of an inductor indicates that 
metal concentrations of the order of 100 parts 
per million will be detectable. (Author) 
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AD-411 490 
(TISTM/TCG) 


Div. 4, 25 
OTS price $2.60 


Naval Ordnance Lab., Corona, Calif. 

PREPARATION OF THE SYNTHETIC STRONTIUM ISOMORPH 

OF COLEMANITE AND OTHER RELATED STRONTIUM BORATE 
HYDRATES, 
by C. R,. 

NOLC 585 


Parkerson, 1 June 63, 27p. 


Unclassified report 


Descriptors: (*Strontium compounds, Synthesis 
(Chemistry)), (*Calcium compounds, Synthesis 
(Chemistry)), (*Borates, Synthesis, (Chemis- 
try)), (*Hydrates, Synthesis (Chemistry)), 
Chemical reactions, Ammonium compounds, 
Nitrates, lIlodates, Sodium compounds, Oxides, 
Ferroelectric materials, X-ray diffraction 
analysis, Chemical analysis. 


The chemistry of the strontium borates has been 
Studied, and a new ferroelectric strontium borate 
hydrate (2Sr0.3B203.5H20) has been synthesized, 
This compound is the strontium isomorph of cole- 
manite (2Ca0.3B203.5H20). The following series 
of reactions were investigated: (1) reactions of 
borax and strontium iodate, (2) miscellaneous 
conversion reactions in borax and boric acid 
solution, (3) reactions of ammonium pentaborate 
and strontium nitrate, and (4) reactions of 
ammonium pentaborate and strontium iodate, Five 
compounds produced by the above reactions were; 
compound I (2Sr0.3B203.5H20), compound II (Sr0., 
1205.0.5H20), compound III (Sr0.3B203.4H20), 
compound IV (Sr0.3B203.4H20), compound V (Sr0. 
B203.4H20). Compound VI (Sr0. B203.4H20) was 
prepared by other methods. Compound III is 
dimorphous with compound IV; compound V is 


dimorphous with compound VI. (Author) 
AD-411 557 Div. 4, 25 

(TISTM/REB) OTS price $14.00 

Clarendon Lab., U. of Oxford (Gt. Brit.). 


PROPERTIES OF RARE EARTH AND TRANSITION GROUP 


IONS, 
by B. Bleaney. 4 Apr 63, 206p. 
Contract AF61 052 125 


AFRCL 63 192 
Unclassified report 


Descriptors: (*Rare earth compounds, Ions), 
(*Transition elements, Ions), Nuclear magnetic 


resonance, Paramagnetic resonance, Magnetic 
materials, Magnetic properties, Crystal lattice 
defects, Crystals, Specific heat, Garnet, 
Single crystals, Synthetic stones, Crystal 
growth, Halides. 

AD-411 561 Div. 4, 25 

(TISTM/TCG) OTS price $1.25 


Monsanto Research Corp., Dayton, Ohio. 
SPARK SOURCE MASS SPECTROMETRY OF ORGANIC 
COMPOUNDS. 

Final rept., Sep 61—Mar 63, 

by F. Neil Hodgson, Michel Desjardins, 
William L. Baun. June 63, 37p. 
Contract AF33 616 8465, Proj. 7367, Task 736702 
ASD TDR63 383 Unclassified report 


and 


In cooperation with Cincinnati U 
AF33 616 7450. 


-, Ohio, Contract 


Descriptors: (*Organic compounds, Mass 
spectrum), (*Ionization, Sparks), Organic 
phosphorus compounds, Organic sulfur compounds, 
Aromatic compounds, Hecterocyclic compounds, 
Graphite, Carbon, Steroids, Molecular structure, 
Mass spectroscopy, Metalorganic compounds. 
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The application of vacuum spark ionization 
methods to organic compounds was investigated, 
using a double focusing mass spectrograph that 
is a prototype of the CEC 21-110. The technique 
was applied to polynuclear aromatic hydro- 
carbons, metal-phenyl compounds, amino acids, 
steroids, and a number of selected aromatic 
compounds. Correlation of the resulting spectra 
with molecular structure was possible in each 
case. This technique has been shown to hold 
great potential for yielding valuable structural 
information. (Author) 


59. COMMUNICATIONS 


AD-410 494 wats Se ta 2 
(TISTA/GEC) OTS price $7.60 
MITRE Corp., Bedford, Mass, 


MOBILE CONTROL CENTERS, THE ADAPTAS8ILITY OF 
GROUND EFFECT MACHINES AND EXISTING GROUND 
VEHICLES, 

by Guy B, Panero. 14 Nov 61, 
Contract AF33 600 39852, 
ESD TDR63 392 


33p. SR31 
Proj. 600 


Unclassified report 


Rept. no, 


Descriptors: (*Command and control 
Mobile), Ground effect machines, 
cles, Vulnerability, Blast, 
Radiation effects, Radioactive fallout, Mili-=- 
tary requirements, Pressure, Stability, Man- 
euverability, Payloads, Weight, Configurations, 
Nuclear explosions, 


systems, 
Armored vehi- 
Thermal radiation, 


A cursory look has been taken at ground effect 
machines and ground vehicle development and pro- 
duction, The purpose of this look was to see if 
presently developed units could be adapted for 
use as mobile control centers, At the same time, 
Standard weapons effects data have been calcu- 
lated and checked out as to what they mean to 
vehicle characteristics and to Control Center 
criteria. (Author) 


AD-411 209 
(TISTP/FEM) 


Div. 5 
OTS price $1.10 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

METHOD OF DECODING ST-35 CODE, NO. 2 CODE OR 
ANOTHER FIVE-UNIT CODE, 

by A. S. Sharayev; R. S. Brazhenas and A. A. 
Martines. 17 June 63, Ap. 

FTD TT63 498 Unclassified report 


Descriptors: (*Coding, Telephone equipment), 
(*Relays, Telephone communication systems), 
Switchnig circuits, Numbers, Distributors. 


AD-411 547 Div. 5, 8 
(TISTE/JBM) OTS price $5.60 


Boeing Co., Seattle, Wash. 
QUALIFICATION TEST REPORT FOR MODEL SPECIFICATION 
S-133=121-3-1-8, AND QUALIFICATION SUPPLEMENT I 


COMMUNICATIONS - Division 5 
DETECTION - Division 6 


THEREOF, TEST SET, COMMUNICATIONS-LAUNCH CONTROL 
CONSOLE, 

by H. R. Brown. 21 Dec 62, 56p. Document no. 

D2 6348 2 


Contract AFO4 647 289 
Unclassified report 


Descriptors: (*Test sets, Communication sys- 
tems), (*Communication systems, Test sets), 
Specifications, Ground support equipment, 
Checkout equipment, Test methods, Maintain- 
ability, Fungusproofing, Rainfall, Tests, 
Acceleration, Environmental tests, Humidity, 
Life expectancy, Shock resistance, Temperature, 
Vibration. 


Results are given for the qualification testing 


of the test set, Communications — Launch Control 
Console, AN/GSM-58. (Author) 

AD-410 167 Div. 6, 2 

(TISTP/JEA OTS price $2.60 

MITRE Corp., Bedford, Mass. 


A STEREOGRAPHIC CO-ORDINATE SYSTEM FOR THE UTILI- 
ZATION OF DATA FROM SEVERAL RADARS. 

Mar 59, 21p. SR2 
Contract AF33 600 37882 
ESD TDR63 387 Unclassified report 
Descriptors: 
Systems), 


(*Radar tracking, Data processing 
(*Stereoscopic projectors, Radar 
tracking Stereoscopic map plotters, Trans- 
formations (Mathematics), Numerical analysis, 
Earth models, Errors, Mathematical models, 
Geodesics. 


The utilization of information from several 
tracking the same target requires that the data of 
Slant range, azimuth, and height as reported by 
the various radars of the system be referenced to 
a common origin of co-ordinates. Experience has 
shown that the data are best processed in the 

form of rectangular co-ordinates. Therefore, it 
becomes necessary to determine a method of pro- 
jecting the surface area of the earth covered by 
the radar system onto a plane containing a set of 
rectangular co-ordinates in order that the posi- 
tions of, and data from each radar may all be 
referenced to a common origin for the system. 

The problem has been separated into two aspects, 
conversion and transformation, not only for con- 
venience in analysis but also because transfor- 
mation is a separate problem unto itself, arising 
when it is necessary to communicate the position 
of a target in one system of radars to another 
System. The two aspects of the problem may be 
defined as follows: (a) Conversion of the data of 
slant range, azimuth, and height to rectangular 
co-ordinates in a plane with the radar as the ori- 
gin. (b) Transformatien of the rectangular co-or- 
dinates of a target in one plane into the rectang- 
ular co-ordinates in another plane. Th e same 
method of projection must be applied to all radars 
within a system, both for conversion and transfor- 
mation. An exchange of information between sys- 
tems employing differing methods of projection is 
possible, but extremely complicated. (Author) 


radars 
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Division 6 - DETECTION 


AD-410 176 
( LISTP/RLG) 


bu; . 2 
OTS price $1.60 


Army Electronics Research and Development Agency, 
Fort Monmouth, N. J. 

STUDIES OF METEOROLOGICAL TECHNIQUES FOR SOUND- 
RANGING. PART I. 

by Raymond Bellucci. 
AELRDL TR2367 


June 63, 15p. 
Unclassified report 


(*Sound ranging, Data), (*Meteor- 
ology, Corrections), (*Target acquisition, 
Errors), Tests, Artillery fire, Wind, Experi- 
mental data, Tables, Atmospheric temperature, 
Time. 


Descriptors: 


In October 1961, a series of meteorological and 
sound-ranging measurements were made at Fort Sill, 
Oklahoma, to provide sound-ranging data under 
meteorological conditions prevailing during the 
fall season. The standard method of applying 
meteorological corrections to the sound-ranging 
data, as employed by the Artillery, was studied. 
Errors in target location obtained by the applica- 
tion of the Artillery technique, using meteorol- 
ogical data at the time of detonation, were com- 
pared to: (1) Errors in target location using 
sound-ranging data that were not corrected for 
meteorology; (2) Errors in target location in 
the Artillery technique using meteorological 

data between one-half and one hour old. The 
results indicated that a significant improvement 
in target location was obtained by applying the 
Artillery technique for sound-ranging corrections 
to the firing data and that the Artillery method 
for applying meteorological corrections to sound- 
ranging data gave positive improvements for the 
upwind targets, but variable results for down- 
wind targets. (Author) 


AD-410 305 Div. om 2 
(TISTP/JEA) OTS price $1.60 


Naval Missile Center, Point Mugu, Calif. 

PROCEDURE FOR INSTALLING AN/USQ-11A TRANSPONDER 

SET IN KDA-4 TARGET, 

by W. L. Timmons. 18 July 63, 

NMC Misc. Pub. no. NMC MP63 6 
Unclassified report 


15p. 


Descriptors: (*Transponders, Firing error 
indicators), (*Firing error indicators, 
Transponders), Telemetering antennas, Target 
drones, Monitors, Telemeter systems, Doppler 
system, Installation. 


The AN/USQ-11A Transponder Set and its receiving 
and transmitting antennas can be installed on 
KDA-4 target aircraft when miss-distance infor- 
mation is required. Special mounting brackets 
are made to attach the transponder set to the 
KDA-4 nacelle tray. The mounted transponder set 
is connected to a source of 28 volts DC. The 
KDA-4 engine air inlet is modified so that the 
receiving antenna can be mounted on it. The 
transmitting antenna is mounted on the ignitor 
access door. Cables from the antennas are 
connected to the proper plugs on the AN/USQ=11A 
Transponder Set. If called for by the over-all 
KDA-4 configuration, a compensation for the 
change in the center of gravity is then made. 
(Author) 


AD-410 320 
(TISTE/JWS) 


Div. 6, 30 
OTS price $1.60 


Army Electronics Research and Development 
Activity, White Sands Missile Range, N. Mex. 
INTERPRETING THE IRIG STANDARDS FOR PAM/FM 


TELEMETRY, 
by Robert C. Barto. May 63, 11p. 
Proj. 1G2 50206D241 


AERDA Rept. no. 23 
Unclassified report 


Standards), 
Fre- 


Descriptors: (*Telemeter systems, 
(*Pulse modulation, Telemeter systems), 
quency modulation, Samplers, Stability, 
Synchronization (Electronics), Bandpass 
filters. 


Knowledge of the technical basis underlying the 
particular choice of parameters, quantities, and 
configurations specified in the Telemetry 
Standards could lead to the more effective use 
of the document. During the preparation phase, 
such technical information is assembled to form 
the basis of the Standard. Although there was 
no attempt to preserve or organize such informa- 
tion during the recent preparation of the Stan- 
dard for PAM/FM Telemetry, some of this material 
is available and is drawn upon to discuss in- 
teresting sections of the Standard. (Author) 


AD-410 588 bey.  G, 22 
(TISTP/AW) OTS price $7.60 
Army Engineer Research and Development Labs., 
Fort Belvoir, Va. 
REFLECTANCE CURVES OF SOILS, 
AND PAVEMENT, 

by Donald G. Orr, 
Leonard M. Young. 
AERDL RR 1746 RR 


ROCKS, VEGETATION, 
Stephen E, Dwornik and 
22 Apr 63, 64p. 
Unclassified report 


Descriptors: (*Reflection, Minefields), (*Land 
mines, Detection), (*Minefields, Reflection), 
Spectra (Visible and ultraviolet), Rock 
(Geology), Soils, Spectrophotometers, Data, 
Instrumentation, Optical instruments, Optical 
properties, Pavements, Plants (Botany), 
Grasses, Tables, Mine detectors. 


A compilation of rock, soil, pavement, and 
vegetation reflectance data collected in the 
field under undisturbed, natural conditions is 
reported. Data were collected with a portable 
reflectance spectrophotometer, sensitive between 
250 and 2,000 millimicrons. No attempt is made 
to evaluate or draw conclusions from the data. 
(Author) 


AD-410 979 
(TISTE/JWS) 


Div. 6, 30, & 
OTS price $3.60 


Georgia Inst. of Tech., Engineering Experiment 

Station, Atlanta, 

NEW TECHNIQUE FOR MICROWAVE RADIOMETRY, 

by M. W. Long and J. C. Butterworth. 3 May 63, i 

34p. TRA ' 

Contract Nonr99107, Proj. A390 ' 
Unclassified report 


Descriptors: (*Radiometers, Millimeter waves), 
(*Detectors, Millimeter waves), (*Radiation 
measurement systems, Millimeter waves), Audio 
amplifiers, Vacuum apparatus, Sensitivity, 
Extremely high frequency, Power meters, Radio- 
frequency power, Modulation, Radio interference, 
High pass filters, Microwave equipment, Crystal 
detectors, Waveguides. 


22 SERIO RCA EM op 


An interference modulation technique for micro- 
wave radiometry is considered for the development 
of a radiometer for tuning over a wide range of 
frequencies, a radiometric device for determining 
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the absolute sensitivity of detectors over a wide 
range of frequencies, and a means for determining 
the power level of coherent sources as a function 
of frequency. Such a device does not require 

the use of a coherent source; the technique is 
applicable to wavelengths well into the low mm 
region, A tunable radiometer using interference 
modulation has been operated as a measurements 
system within the 50-90 gc region. Successful 
performance required the use of a sensitive 
detector which consisted of a barretter operated 
in an evacuated atmosphere. A noise source 
having known temperature was used as the source 
of microwaves for determining the sensitivity 

of detectors as a function of frequency. (Author) 


AD-411 141 
(TISTA/GEC) 


Div. 6, 26 
OTS price $6.60 


Sperry Gyroscope Co., 

PRODUCT ASSURANCE PLAN 

TEST PROGRAM, 

June 63, iv. Rept. no. 

Contract AFO4 694 330 
Unclassified report 


Great Neck, N. Y. 
ECM FEASIBILITY FLIGHT 


EB4291 0302 


Descriptors: (*Reentry vehicles, Electronic 
countermeasures), (*Nose cones, Electronic 
countermeasures), Research program administra- 
tion, Feasibility studies, Flight testing, 
Reliability, Quality control, Design, Test 
methods, Reliability (Electronics), Circuits, 
Specifications, Environmental tests, Procure- 
ment, Management engineering, Acceptability. 


The objectives of the Feasibility Flight Test 
Program are to derive experimental data on cer- 
tain re-entry phenomena and environments, and to 
establish, by a series of flight tests, the 
feasibility of operating ECM re-entry vehicles 
successfully. This Product Assurance Plan out- 
lines the techniques and controls to be used in 
design, fabrication, and test of the models to 
ensure a high degree of probability of success 
in the flight tests. Many of the phenomena to 
be encountered in flight are impossible to 
duplicate in the laboratory, and are subject to 
observation only in the Flight Tests. This plan 
covers those techniques that can be applied in 
the various phase of laboratory investigations, 


design, procurement, fabrication, qualification, 
and test. (Author) 

AD-411 300 Div. 6 

(TISTP/JP) OTS price $2.50 

Electrical Engineering Research Lab., U. of 
Illinois, Urbana. 

COMPUTATION OF INVARIANTS IN CONTINUOUS AND 


DISCRETE MANIFOLDS, 

Final rept, Mar 59=Dec 61, 

by Alfred Inselberg, Heinz von Foerster, 
Yeh and Shih=—mei Cheng, May 63, 106p. 
Contract AF33 616 6428, Proj. 7232, Task 723205 
AMRL TDR63 40 Unclassified report 


Raymond 


Report on Logical Structure and Function of the 
Nervous System, 


Descriptors; (*Detectors, Design), (*Pattern 
recognition, Mathematical analysis), (*Cyber- 
netics, Networks), Analog computers, Nets, 
Measure theory, Operators (Mathematics) , 
Functions, 


Systems 
able to 
objects 
tecting 


capable of identifying objects must be 

detect the properties (invariants) these 
possess. It is shown that property de- 
systems consisting of networks of linear 


17 


DETECTION - Division 6 


or non-linear elements in parallel may be con- 
structed without accurate point to point connec- 
tions as long as certain constraints on the dis= 
tribution of connectivity among elements in the 
network are satisfied. The report discusses in 
three parts a general approach toward ''property 
detection't and considers in particular networks 
capable of detecting acoustical invariants, While 
the first part **Computation of Invariants in 
Linearly Interacting Continuat' considers networks 
whose elements constitute a continum, the second 
part **Kinds of Interaction in Sets of Discrete 
Linear Elementst' treats discrete networks. In 
bpoin papers the distinction is made between 
interaction phenomena within a network and action 
phenomena from one network to another network. It 
is shown that under fairly general conditions 
action and interaction systems are equivalent. 

The third part **Simulation of Interaction Func- 
tions on PACE Analog Computert' is concerned with 
the simulation of some action and interaction 
phenomena on an analog computer. (Author) 


AD-411 473 Div. 6, 25, 8 
(TISTP/JEA) OTS price $4.60 


Institute of Science and Tech., U. 
Ann Arbor. 

SIGNAL DETECTION BY COMPLEX SPATIAL FILTERING, 
by A. B, Vanderlugt. July 63, 41p. Rept. no. 
4594 22 T 
Contract AF33 


of Michigan, 


616 8433 and DA36 039SC78801 
Unclassified report 


Descriptors: (*Optical filters, Detection), 
(*Communications theory, Optics), Optical 
equipment, Mathematical models, Optical images, 
Lenses, Transformations (Mathematics), Signal- 
to-noise ratio, Interferometers, Correlation 
techniques, Monochromatic light, Geometric 
forms, Background, Statistical functions. 


Integrated descriptions of the problem of signal 
detection, the optimum linear filtering process, 
a coherent optical system which accomplishes this 
filtering process, and a technique for realizing 
the required complex filter are given. Experi- 
mental results show that the theory is valid, 
The appendixes give a treatment of the Fourier 
transforming property of lenses which is general 
enough that complete optical systems can be 
evaluated on the basis of frequency response 

and region of space-invariant operation, The 
experimental results obtained to date indicate 
that this technique provides an excellent two- 
dimensional filtering capability that will play 
a key role in problems such as shape recognition 
and signal detection. (Author) 


AD-411 498 Div. 6, 30, 8 
(TISTE/CAM) OTS price $19.75 


General Electric Co., Syracuse, N. Y. 
COMPUTER AIDED DETECTION SYSTEM FOR AN/SQS-26 
(XN=2) SONAR, VOLUME III, CIRCUIT DESCRIPTIONS. 
Interim engineering rept. 
3 June 63, 329p. 
Contract NObsr77625 

Unclassified report 


Descriptors: (*Sonar, Computers), (*Computers, 
Sonar), Circuits, Computer logic, Wiring dia- 
grams, Electronic equipment, 











Division 7 - ELECTRICAL EQUIPMENT 


AD-411 537 Div. 6, 8 
(TISTP/JEA) OTS price $2.60 


MITRE Corp., Bedford, Mass, 

A LINEAR FM 1000:1. PULSE COMPRESSION SYSTEM, 
by R. W. Jacobus. July 63, 21p. TM3529 
Contract AF19 628 2390, Proj. 750 

ESD TDR63 237 Unclassified report 


Descriptors: (*Pulse compression, Radar sig- 
nals), (*Radar signals, Frequency modulation), 
Waveform generators, Space surveillance systems, 
Networks, Delay lines, Channel selectors, Lin- 
ear systems, Filters (Electromagnetic waves), 
Wave transmission, Theory. 


A linear-FM pulse compression system, synthesized 
as a linear time-invariant filter, is described. 
The transmitted waveform is roughly rectangular 
in shape, has a bandwidth of 1 mc, and has a 
duration of one millisecond; the output of the 
matched-filter receiver is consequently (sin x)/x 
in shape (before side-lobe reduction) and has a 
duration of about two microseconds from null to 
null. The parameters are thus directly compat- 
ible with long-pulse space surveillance radars. 
The system contains both allpass networks and 
quartz delay lines. Ten channels, each control- 
ling one-tenth of the output waveform are 
arranged in the form of a tapped delay line with 
one dispersive network connected to each tap. A 
brief discussion of the theory of the system, the 
preliminary experimental bench-test results, and 
a section on the practical problems encountered 
in the construction of the filter and its asso- 
ciated equipment are presented. (Author) 


AD-411 644 Div. 6, 8 
(TISTP/JEA) OTS price $6.60 


RAND Corp., Santa Monica, Calif. 
COMPLETELY COHERENT SEQUENTIAL DETECTION WITH 
APPLICATION TO SEARCH RADAR, 
by William B. Kendall, July 63, 56p. RM3757PR 
Contract AF49 638 700 

Unclassified report 


Descriptors: (*Search radar, Reliability), 
(*Signal-to-noise ratio, Detection), (*Radar 
signals, Detection), Sequences, Probability, 
Radar pulses, Numerical analysis, Statistical 
functions, Resolution, Radar receivers, Radar 
reflections. 


This study provides the first accurate results 
for sequential detection at high input signal- 
to-noise ratios, which is the area in which 
sequential detection search radars are most 
efficient, The results are useful in evaluating 
sequential detection systems, the use of which 
permits search radars to operate with less 
average power without loss of performance. Thus, 
the study should be of interest to those con- 
cerned with the design or evaluation of search 
radar systems, (Author) 


7. ELECTRICAL EQUIPMENT 


AD-410 018 Div. 7, 14 
(TISTM/BRW) OTS price $1.10 


Air Force Cambridge Research Labs,, Bedford, Mass, 
EPOXY VACUUM SEAL FOR INTRODUCTION OF LEADS INTO 


CRYOGENIC EQUIPMENT, 

by Herbert G. Lipson and Lionel 0. Bouthillette. 
Mar 63, Ap. 
Proj. 4608 
AFCRL 63 78 Unclassified report 
Descriptors: (*Vacuum seals, Plastic seals), 
(*Plastic seals, Vacuum seals), Cryogenics, 
Electric wire, Thermocouples, Electrical 
equipment, Epoxy plastics. 


A vacuum-tighit replaceable seal for the intro- 
duction of thermocouple or electrical leads into 
cryogenic equipment is described. This seal which 
produces no thermal emf's at the junctions is 
easily constructed from commercially available 
parts with epoxy cement. (Author) 


AD-410 131 Div. . 7 
(TISTM/AMS OTS price $1.60 


Tactical Air Command, Langley Air Force Base, Va. 
OPERATIONAL TEST AND EVALUATION SILVER-ZINC BAT- 
TERY CELL REPLACEMENT, 
comp. by Ralph J. Gillis, Howard E. Casey, 
Robert C. Trimble, Robert C. Allen and Clifford 
J. Whitham, Jr. June 63, 15p. 
TAC TR61 73 

Unclassified report 


Descriptors: (*Batteries & components, Main- 
tainability), Life expectancy, Feasibility 
studies, Operation, Processing, Reliability, 
Substitutes, Tests, Silver, Zinc, Maintenance. 


This test determined that individual cells could 
be replaced in the silver-zinc battery by field 
level maintenance activities. Analysis indicates 
that it is practical to replace cells in batter- 
ies having up to fifteen months service. Under 
test conditions, battery life was extended an 
average of 5.24 months by individual cell re- 
placement. Maintenance techniques were developed 
during the test that will aid in increasing the 
service life of this battery. Improper use and 
handling was a large contributing factor to bat- 
tery failure. An aggressive training program 
should be conducted for aircrew and maintenance 
personnel to reduce failures due to personnel 
error. (Author) 


AD-410 257 Div. 7, 8, 20 
(TISTE/OHD) OTS price $2.60 


Union’ Carbide Corp., Parma, Ohio. 

KRYPTON FILLED THERMIONIC CONVERTER. 

Quarterly technical progress rept. no. 2, 1 Apr- 

30 June 63, 

by R. Forman. July 63, 19p. 

Contract AF33 657 10131, Proj. 8173, Task 817305 
Unclassified report 


Descriptors: (*Thermionic converters, Diodes), 
(*Nuclear power plants, Diodes), Argon, 
Krypton, Separation, Pressure, Electric power 
production, 


Research work on irradiated inert gas thermionic 
diodes is presented, Tubes containing both argon 
and krypton gases have been tested in the radia- 
tion field of a 5 megawatt swimming pool type re- 
actor, The pressure of the gas was varied in 
order to determine optimum conditions for opera- 
tion. The results of these measurements are 
described and evaluated, Differences have also 
been observed on irradiated diodes having the 
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same gas and pressure but different cathode- 
anode spacings. The differences, in contradis- 
tinction to cesium diodes, show that small 
cathode-anode spacing is not particularly 
tageous. A proof in principle experiment 
described showing how an inert gas filled 
diated thermionic diode can be used as an 
thermionic generator. (Author) 


advan- 
is also 
irra- 
a.c. 


AD-410 532 
(TISTM/BRW) 


Sir... 2 
OTS price $7.00 


General Electric Co., Philadelphia, Pa. 
HYDROGEN-OXYGEN PRIMARY EXTRATERRESTRIAL (HOPE) 
FUEL CELL PROGRAM, 

Final rept., June-Oct 62. 

May 63, 1v. 

Contract AF33 657 8960, 
ASD TDR63 181 


Proj. 8173, Task 817303 


Unclassified report 


Descriptors: (*Fuel cells, Energy conversion), 
(*Electric power production, Fuel cells), 
Hydrogen, Oxygen, Space environmental condi- 
tions, Electrochemistry, Effectiveness, Tests, 
Performance tests, Design, Control systems, 
Fuel systems, Pneumatic systems, Structural 
parts. 


The HOPE program was conceived in early 1960 by 
the Air Force Aeronautical Systems Division as a 
program to advance the state-of-the-art of pri- 
mary hydrogen-oxygen fuel cells by obtaining per- 
formance data of such energy converision devices 
while operating under actual space conditions. 
Phase I resulted in the development and environ- 
mental test of the double 35-cell, 25—-watt/28- 
volt fuel cell subsystem, and the development of 
the fuel supply and structural subsystems. This 
included the water removal subsystem, fuel tank- 
age, fuel controls, and fuel cell 
ipase Ila was contracted to provide a Development 
fest Vehicle, Flight Vehicle, and Flight Vehicle 
Backup complete with fuel cells, fuel supply, 
fuel cell controllers and structural subsystems. 
(Author) 


AD-410 554 Say: ‘%,.9 
(TISTM/AMS) OTS price $1.60 


Harry Diamond Labs., Washington, D. C. 

MASS TRANSFER IN POROUS GAS DIFFUSION ELECTRODES, 

III, THE EFFECT ON MASS TRANSFER OF PORE TORTU- 

OSITY AND CONSTRICTION. 

Summary rept. no. 10, 

by Henry R. Wengrow. 24 May 63, 

Contract DA49J 186AMC45X 
Unclassified report 


11p. 


Report on Fuel Cells. 


Descriptors: (*Electrodes, 


Porous materials), 
(*Porous materials, 


Electrodes), (*Transport 
properties, Porous materials), Gas flow, 

Diffusion, Fuel cells, Mathematical analysis, 
Mathematical models. 


AD-410 577 Div. 7 
(TISTM/BRW) OTS price $4.60 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
NEW CATHODE-ANODE COUPLES USING NONAQUEOUS 
ELECTROLYTE, 


Quarterly technical progress rept. no. 3, 
by H. F, Bauman. J. E. Chilton, and G. M. Cook. 
15 July 63, 43p. 


Contract AF33 616 7957, Proj. 8173, Task 817304 


Unclassified report 


ELECTRICAL EQUIPMENT - Division 7 


instrumentation. 
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Descriptors: (*Storage batteries, Electrodes), 
(*Electrodes, Materials), Anodes (Electrolytic 
cell), Cathodes (Electrolytic cell), Lithium, 
Silver compounds, Chlorides, Electrolytes, 
Nitrogen compounds, Manufacturing methods, 
Electrical properties, Organic solvents. 


A lithium-silver chloride cell using a nonaqueous 
electrolyte system is presently being studied and 
has theoretical energy density values of 240 watt 
hours per pound and 2.9 volts open circuit cell 

voltage. In order to determine the usefulness of 
such a cell system, studies of electrode mater- 

ials, methods of fabrication and assembly of cell 


parts, and improved electrolytes are being made. 
(Author) 
AD-410 939 Biv, * 7, 22 


(TISTE/OHD) OTS price $10.50 


Westinghouse Electric Corp., Lima, 

ANALYTICAL STUDY TO DETERMINE AN 

AMPERE GENERATION SYSTEM, 

Final rept., 

by R. L. Brown, F. N. Finney, R. W. 

J. L. Roof. June 63, 36p. Rept. 

Contract DA33 0190RD3957 
Unclassified report 


Ohio, 
OPTIMUM 700 


Kieffer, 
no. D709554 


and 


Descriptors: (*Generators, Tanks (Combat 
vehicles)), Alternating current, Rectifiers, 
Cooling, Oils, Voltage regulators, Direct cur- 
rent, Speed regulators. 


The purpose of the study was 
termine the optimized design parameters for a 
brushless 700 ampere, direct current generation 
system for a military battle tank. The basic 
system studied consisted of a brushless, oil- 
cooled alternator, a rectifier network to convert 
the alternator output to direct current, an oil 
pump to provide and necessary cooling oil flow 
for the alternator-rectifier combination, and a 
voltage regulator to regulate the output voltage 
of the alternator-rectifier. System performance 
requirements called for voltage regulation to 

28 + 0.5 volts d-c from no load to 700 amperes 
over a five-to-one generator speed range, and an 
overload capability of 150% rated load (1050 
amperes) for five minutes. The results of the 
study indicate that the overall performance re- 
quirements can best be net with an electric power 
generation system consisting of a three-phase 
salient pole alternator, a rectifier assembly 
made up of four parallel 3-phase, full-wave 
bridges, a transistorized pulse~width-modulated 
voltage regulator, and a rotary spur-gear pump to 
supply cooling oil flow. An electric frequency 
sensing governor was selected to provide idle 
speed control of the vehicle engine. (Author) 


to analytically de- 


rn 


mee. o 
OTS price $1.10 


AD-411 154 
(TISTP/JP) 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio, 
PULSE METHOD OF EXECUTING DIVISION OPERATIONS, 


by L. Ya. Il'nitskiy. 17 June 63, Ap. 
FTD TT63 501 
Unclassified report 
Trans. from Russian Patent No. 145019, (Appl. No. 
683060/26, 22 October 1960), pp. 1-2. 


Descriptors: (*Voltage dividers, Patents), 
(*Analog computer, Circuits), Electromagnetic 
pulses, Capacitors. 











Division 7 - ELECTRICAL EQUIPMENT 


The quotient from the division of two analog 
voltages is formed-in form of a sawtooth voltage 
amplitude, derived during periodic charging the 
capacitor with voltage, proportional to the 
divided, and periodic discharge of same by 
pulses, following at a frequency, directly pro- 
portional to the divider. (Author) 


AD-411 160 Devs: + Tac'% 
(TISTP/FEM) OTS price $8.10 


Minneapolis~Honeywell Regulator Co., Hopkins, 

Minn. 

LOW INPUT VOLTAGE CONVERSION. 

Quarterly progress rept, no. 2, 

by John T. Lingle. 

65449 

Contract DA36 039sc90808, DA Proj. 3A99 09 001 
Unclassified report 


1 Oct-30 Dec 62, 
30 Dec 62, iv. Serial no, 


Descriptors: (*Magnetohydrodynamics, Electro- 
mechanical converters), (*Transistors, Cir- 
cuits), Design, Transformers, Manufacturing 
methods, Switching circuits, Electric currents, 
Feedback, Power amplifiers, Rectifiers, 


The major effort was concentrated on the tran- 
Sistor approach and the magnetohydrodynamic 
approach, Work on the transistor approach was 
directed toward circuit design, transformer and 
reactor design, transistor parameter measure- 
ments, parts procurement, and breadboard fabri- 
cation. The design switches the transistors 
rapidly with a large current pulse and then pro- 
vides current feedback drive proportional to 
load current which maintains transistor opera- 
tion in the saturation region, The dc-to-dc 
magnetohydrodynamic converter was investigated. 
A sample feasibility device was designed by a 
method of successive approximations. The design 
wag initially directed toward a small device but 
calculations showed that the hydraulic losses 
were too large. High efficiency was the para- 
mount design criteria and satisfaction of this 
requirement resulted in a design over 10 ft in 
diameter, 3 ft thick, and having a power output 
of 73 kw. To approach the desired 75% effi- 
ciency figure, the size must be very large as 
indicated previously. Therefore, it was con- 
sluded that the dc-to-dc magnetohydrodynamic 
sonverter could only be practical where large 
veight and size can be tolerated, (Author) 


Div. 7 
OTS price $4.00 


AD~411 245 
( TISTM/REB) 


Inland Testing Labs., Dayton, Ohio. 

ALKALINE BATTERY EVALUATION. 

Semi-annual rept. no. 5, 30 June 60-28 Feb 63. 

by W. W. Clark, W. G. Ingling, I. F. Luke and R. 

Leaf. Apr 63. iv. .. 

Contract AF33 616 7529, Proj. 8173, Task 817304 
Unclassified report 


Descriptors: (*Alkaline cells, Design), Nickel, 
Cadium, Silver, Zinc, Failure (Mechanics), 
Tests, Spacecraft, Power supplies, Performance 
tests. 


This report covers the first five semi-annual 
periods of an alkaline battery applied research 
and failure analysis program. The purpose of this 
program is to establish a broad base of battery 
test data for use in the design of the electrical 
system of future space vehicles and to determine 
the actual failure mechanism of all new battery 
Systems under varying environmental and cycle- 
life conditions so that improved space batteries 


can be developed. Another objective is to de- 
termine techniques and/or materials to prevent 
these failures, while at the same time increase 
the usable watt-hours-per-pound capability and 
cycle life of the battery. This program, to date, 
includes the cycle-life performance evaluation 

and failure analysis of the following types of 
sealed, secondary, alkaline cells: One type of 
12-ampere-hour nickel-cadmium cells, and two types 
of 20-amper-hour nickel-cadmium cells, two types 
of 15-ampere-hour silver-cadmium cells; and two 
types of 25-ampere-hour silver-zine cells. 
(Author) 


AD-411 263 
(TISTE/ JBM) 


Sive -'7 
OTS price $17.00 


Boeing Co., Seattle, Wash. 
QUALIFICATION TEST REPORT FOR MODEL SPECIFICATION 
$-133-111-1-10 ADN QUALIFICATION SUPPLEMENT I 
THEREOF, BATTERY STORAGE, LAUNCH FACILITY, 
by W. H. Barton, 1 Feb 63, 94p. D2 9959 2 
Contract AFO4 647 289 

Unclassified report 


Descriptors: (*Storage batteries, Tests), 
(*Tests, Storage batteries), Sand, Electric 
insulation, Environmental tests, Fungi, Rain- 
fall, Containers, Electric currents, Electric 
potential, Electrical properties, Resistance 
(Electrical), Humidity, Life expectancy, 
Mechanical properties, Shock resistance, Tem- 
perature, Velocity, Vibration, Specifications, 
Test equipment (Electronics), Test methods. 


The results are presented of electrical, mechani- 
cal environment, climatic environment, self- 
discharge and capacity assureance tests conducted , 
on storage batteries for launch facility use on 

the minuteman program, (Author) 


AD-411 279 eae. 7. 6, ‘a5 
(TISTP/WH) OTS price $2.60 


Atomics International, Canoga Park, Calif. 
CLAD CARBIDE NUCLEAR FUEL, THERMIONIC POWER, 
MODULES, 

Quarterly progress rept. no. 1, 
June 63, 21p. Rept. no. AI8672 
Contract AF33 657 10876, Proj. 8173, Task 817305 
23 


15 Mar-15 June 63. 


Unclassified report 


Descriptors: (*Thermionic converters, Mater- 
ials), Thermionic emission, Electrodes, Car- 
bides, Oxides, Cesium, Vapors, Uranium com- 
pounds, Beryllium, Rhenium, Nuclear reactor, 
Simulation, Energy conversion, 


The general objective is to evaluate a clad 
carbide emitter, thermionic power module which 
Simulates nuclear reactor installation, design, 
and performance. The module is an assembly of 
two series-connected converters with a single 
common cesium reservoir. The program goal is 500 
hours cumulative operation at a power density of 
7 watts/square sm and an efficiency of 12%. This 
report describes progress made during the first 
program quarter, including: (1) Design finaliza- 
tion; (2) Component and fueled emitter design and 
fabrication; (3) BeO-Cs compatibility; and Uh) 
Operation of a UC-Re planar electrode converter 
for the most successful high performance test 
ever achieved with a converter containing nuclear 
fuel, either inpile or out-of=pile. (Author) 
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AD=411 314 


ELECTRICAL EQUIPMENT - Division 7 


Dix, | 7. Wena 


(TISTP/WH) OTS price $4.60 


Lockheed Aircr 


aft Corp., Sunnyvale, Calif. 


NEW CATHODE-ANODE COUPLES USING NONAQUEOUS 


ELECTROLYTE. 


Quarterly Technical progress rept. no. 


3 
7 


by H. F. Bauman, J. E. Chilton and G. M. Cook. 


15 July 63, 43 
Contract AF33 


Descriptors: 
cells), (*El 
teries), Lit 
Electrolytes 
ary power pl 


p. 
616 7957, Proj. 8173, Task 817304 10 
Unclassified report 


(*Storage batteries, Electrolytic 
ectrolytic cells, Storage bat- 
hium, Silver compounds, Chlorides, 
, Electrodes, Temperature, Auxili- 
ants. 


A lithium-silver chloride cell using a nonaqu- 


eous electroly 
theoretical en 
hours per poun 
voltage. Ino 
of such a cell 
erials, method 
cell parts, an 


te system is studied which has 

ergy density values of 240 watt 

d and 2.9 volts open circuit cell 
rder to determine the usefulness 
system, studies of electrode mat- 
s of fabrication and assembly of 

d improved electrolytes are being 


made. (Author) 
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(TISTE/CAM) OTS price $7.60 


Dynatech Corp. 
PRELIMINARY DE 
ELECTRIC GENER 
Quarterly prog 
by E. H. Sible 
July 63, 65p. 

Contract AF33 


Descriptors: 
(*Supercondu 
power produc 
Impellers, E 
tion, Magnet 
Gamma rays, 

Refrigeratio 


The object of 

the feasibilit 
ductor technol 
power by rotat 
the anticipate 
long missions, 
equipment must 
The work inclu 
of both electr 
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initial design 
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design phase. 
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Div. .7, Te, 25 


, Cambridge, Mass. 

SIGN OF A SUPERCONDUCTING, ROTATING, 

ATOR. 

ress rept. no. 1, July 63, 

y, E. F. Doyle and C. J. Oberhauser. 

Rept. no. 413 

657 11062, Proj. 8128, Task 812808 
Unclassified report 


(*Generators, Spaceborne), 
ctors, Generators), (*Electric 
tion, Superconductors), Velocity, 
lectrical properties, Configura- 
s, Electromagnets, Heat transfer, 
Cryogenics, Neutrons, Rotation, 

n systems. 


this investigation is to determine 
y of the application of supercon- 
ogy to the generation of electrical 
ing electromagnetic devices. Since 
d use of such a generator is for 

a refrigerator with associated 

be considered part of the package. 
des analytical and design studies 
ical and mechanical components. 
y be divided into three parts: 

+ Supporting tests, and final 

irst report deals with the initial 
(Author) 


Div. 7, 25 


(TISTE/JBM) OTS price $4.60 


Radio Corp. of 
THE DEVELOPMEN 
SUITABLE FOR L 
Quarterly tech 
by W. B. Hall 
Contract AF33 


Descriptors: 
(Electronics 
mionic conve 
Heating, The 
loys, Electr 
Aluminates, 

ancy, Electr 
insulation, 


America, Lancaster, Pa. 

T OF A THERMIONIC CONVERTER MODULE 

IQUID METAL HEATING. 

nical rept. no. 6, 1 Apr-15 June 63, 

and J. J. O'Grady. July 63, 38p. 

657 8005, Proj. 8173, Task 817305 9 
Unclassified report 


(*Thermionic converters, Modules 
)), (*Modules (Electronics), Ther- 
rters), Spaceborne, Liquid metals, 
rmal stresses, Pipes, Niobium al- 
odes, Molybdenum, Tests, Processing, 
Cesium, Generators, Life expect- 
ic potential, Sapphires, Electric 
Manufacturing methods. 
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An overall program to improve the performance and 
increase the reliability of thermionic energy 
converters for space applications is described. 
The immediate objective is the development of a 
converter design that can be used in series to 
form a thermionic generator module capable of 
producing a threevolt output when heated by liquid 
metal, The basic design has produced in excess of 
40 watts at approximately 0.2 volt when elec- 
trically heated under specified conditions. A 
number of alternative arrangements of the emitter- 
heat source tubing were evaluated. In each case 
difficulties were experienced with the use of the 
columbium alloy. Tests have confirmed that the 
alumina-sprayed emitter leads and the sapphire 
insulation are compatible with cesium. Tests to 
define the performance limitations and life of 

the converter are continuing. (Author) 


AD-411 369 Div. 7 
(TISTE/OHD) OTS price $2.60 


Battelle Memorial Inst., Columbus, Ohio. 
MULTIFUELED THERMAL-ENERGY-CONVERSION SYSTEMS, 
Quarterly progress rept. no, 3, 1 Jan=31 Mar 63, 
by H. R. Hazard, G. R. Whitacre, M. R. Seiler, 
and A. B. Timberlake. 1963, 18p. Rept. no. 3 
Contract DA36 039sc90838, Proj. 3A99 09 001 
Unclassified report 


Descriptors: (*Thermionic converters, Combus- 
tion chambers), (*Thermoelectricity, High-tem- 
perature research), (*Electric power production, 
Fuels), Effectiveness, Lead compounds, 
Tellurides, 


Operation of several compact combustion chambers 
was studied experimentally, and it was found pos- 
sible to maintain uniform exit-gas temperatures 
of 1100 C to 1225 C when firing charcoal, green 
wood, animal dung, and small grains. A simulated 
internally fired thermoelectric unit containing 

a heat meter and calorimeter, and with thermal 
characteristics simulating those of a thermoelec- 
tric unit, was designed and tested, Heat-transfer 
effectiveness was far higher than in previous 
units, ranging from 58 to 74%; this compares with 
corresponding values of 18 to 30% for previous 
units. This performance permits design of a 
thermoelectric unit, based on lead telluride 
technology, having thermal efficiency of about 
3.0 3.5%. (Author) 


AD-411 391 Div. 7 
(TISTM/BRW) OTS price $8.10 


Sonotone Corp., Elmsford, N. Y. 

DESIGN AND MANUFACTURE OF SEALED NICKEL-CADMIUM 
CELLS OF CYLINDRICAL DESIGN TO SIGNAL CORPS 
TECHNICAL REQUIREMENT SCL-7504A, JUNE 28, 1961. 
Final rept., 1 Dec 59-31 Mar 63, 

by Francis Alliegro. 31 Mar 63, 1v. Rept. no. 4 
Contract DA36 039sc84496, Task 361803 001 O02 

Unclassified report 


Descriptors: (*Storage batteries, Design), 
(*Batteries and components, Manufacturing 
methods), Alkaline cells, Cadmium, Nickel, 
Electrolytes, Potassium compounds, Lithium 
compounds, Hydroxides, Seals (Stoppers), Plastic 
seals, Battery separators, Plastics, Stainless 
steel, Halocarbon plastics, Ceramic materials, 
Bonding, Soldering alloys, Metal seals, Per- 
formance tests. 


Conclusions: Large sealed nickel-cadmium cells 
can be manufactured incorporating all of the 
advantages of the more conventional sizes. Based 
on the minus 40 F data, these large cells have 
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superior low temperatures discharge character- 
istics to the usual size cells. Since no abnormal 
behavior was exhibited by the 100 A.H. capacity 
cell, this does n»ot appear to be the maximum in 
size and capacity for this design. The require- 
ments of SCL-7504A are realistic. (Author) 


AD-411 568 Div. TT, © 
(TISTE/OHD) OTS price $8.10 


Photocircuits Corp., Glen Cove, N. Y. 
MICROMINIATURE LAYERED PRINTED WIRING, 
Quarterly rept. no. 3, 15 Dec 62-15 Mar 63, 
by G. Messner, R. McCaw and M. Paluszek. 1963, 
lv.p. 
Contract DA36 039sc90763, Proj. 3A99 15 002, 
Task 3A99 15 002 03 

Unclassified report 


Descriptors: (*Microminiaturization (Elec- 
tronics), Sandwich construction), (*Printed 
circuits, Fixed contacts), Plating, Copper, 
Manufacturing methods, Electric insulation, 
Electric potential. 


A technique for plating of copper in plated 
through holes less than .025 in. in diameter and 
more than two diameters deep has been developed, 


This technique consists of partial panel and 
partial pattern plating of the copper. Boards 
manufactured by this technique exhibited 

minimum plating buildup and minimum of undercut 
around the miniature plated through holes with 

a .002 in, rim around the periphery. Better con- 
trol of plating currents has also been achieved, 
The final sequence of manufacturing processes 
required to produce microminiature layered printed 
wiring test pattern boards has been selected and 
all tooling has been manufactured, A new test 
pattern has been added for measuring dielectric 
withstanding voltage and insulation resistance 
between very closely spaced holes and conductors, 
(Author) 


AD=-411 61° Div. 7 
(TISTM/REB) OTS price $15.00 


Boeing Co., Seattle, Wash. 
QUALIFICATION TEST REPORT FOR MODEL SPECIFICATION 
$-133-111-1-4 AND QUALIFICATION SUPPLEMENT I 
THEREOF, BATTERY, STORAGE, LAUNCH CONTROL 
FACILITY, 
by W. H. 
D2 9960 2 
Contract AFO4 647 289 

Unclassified report 


Barton. 1 Feb 63, 1v. Document no. 


Descriptors: (*Storage batteries, Acceptabili- 
ty), Electric insulation, Visual inspection, 
Environmental tests, Storage, Ground support 
equipment, Reliability. 
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AD-410 016 Dive &, 
(TISTP/FEM) OTS price $3.60 
Kaiser Industries Corp., Palo Alto, Calif. 


KAISER ANIP PARTICIPATION, 
Summary rept. 
1 May 63, 37p. 


1954-1962. 


Unclassified report 


Subcontract to Douglas Aircraft Company, 
Segundo, Calif. Contract Nonr1076 OO. 


ieee... Si 


Descriptors: (*Instrumentation, Jet planes), 
(*Display systems, Cathode ray tubes), Televi- 
sion cameras, Analog systems, Sweep generators, 
Electron tube paths, Electromechanical convert- 
ers, Cathode ray tube screens, Electron guns, 
Electron beams, Deflection, Acceleration, 
Phosphorus, Manufacturing methods, Switching 
circuits, Scanning, Vacuum apparatus, Gates 
(Circuits), Pulse generators, Solid state 
physics, Delay lines. 


AD-410 028 
(TISTE/CAM) 


oie. . &. 2s 
OTS price $22.25 


Michigan U., Ann Arbor. 
NOISE TRANSPORT IN CROSSED-FIELD DEVICES, 


by Rajindar P. Wadhwa. Dec 62, 40ip. Technical 
rept. no 55; Rept. no. 05361 1-T 

Contract DA36 O39AMCOOO27E, Projs. 3A99 13 001 
and 05361 


Unclassified report 


Descriptors: (*Electron guns, Noise (Radio), 


(*Noise (radio Electron guns), (*Electron 
beams, Electron guns), ‘Cyclotron waves, Space 
charges, Velocity, Propagation, Radio signals, 


Partial differential equations, 
method, Greens functions, Statistical 
Equations, Motion, Oscillation, 
Cathodes (Electron tubes), 
tubes), 


Monte Carlo 


Measurement, 
Anodes (Electron 
Very high frequency. 


This study of generation and propagation of noise 
in injected-beam crossed-field devices could 
easily be applied to the investigation of 
analogous phenomena in magnetrons and other types 
of crossed-field devices. Llewellyn-Peterson 
equations are derived. The final noise transport 
coefficients are expressed in both the normal 

and tangential velocity components and are 
evaluated for different physical models and for 
several values of the perturbation and plasma 


frequencies. (Author) 
AD-410 095 Div. 8 
(TISTE/JWS) OTS price $2.60 


Weston Instruments Div., 
Newark, N. J. 

PRODUCTION FACILITIES FOR MULTI-TURN METAL-FILM 
TRIMMER RESISTORS PER SIGNAL CORPS TECHNICAL 


Daystrom, Inc., 


REQUIREMENTS, SCS-127 DATED 9 FEBRUARY, 1962. 
Quarterly progress rept. no. 3, 1 Jan-31 Mar 63. 
31 Mar 63, 26p. 


Contract DA36 039sc86734 
Unclassified report 


(*Variable resistors, Manufactur- 
Production, Metal films, Test 
equipment (Electronics), Test methods, Quality 
control, Ceramic materials, Precision 
finishing. 


Descriptors: 
ing methods), 


functions, 


23 


AD-410 097 
(TISTE/JBM) 


Div. 8, 26 
OTS price $5.60 


Motorola Inc., Phoenix, Ariz. 
PRODUCTION DEVELOPMENT OF A SILICON PLANAR 
EPITAXIAL TRANSISTOR WITH A MAXIMUM OPERATING 
FAILURE RATE OF 0.001% PER 1000 HOURS AT A 
CONFIDENCE LEVEL OF 90% AT 25 DEGREES C, 
Quarterly rept. no. 3, 1 Nov 62-31 Jan 63, 
31 June 63, A7p. 
Contract DA36 039sc86728 

Unclassified report 


Descriptors: (*Transistors, Silicon), (*Sili- 
con, Transistors), Production, Manufacturing 
methods, Reliability (Electronics), Epitaxial 
growth, Bonding, Welding, Gold, Aluminum, 
Diffusion, Encapsulation, Metal coatings. 


Research was continued on a program to improve 
production techniques in order to increase the 
reliability of silicon planar epitaxial transis- 
tor type 2N696 with a maximum operating failure 
rate of 0.001% per 1000 hours at a confidence 
level of 90% at 25 C. No changes were made in 
the surface preparation and epitaxial starting 
Material processes. However, work was done on 
the die bonding and welding processes and these 
improvements are presented. The most significant 
changes involve a switch from gold to aluminum 
metalization. Another major process improvement 
involves the conversion of the base diffusion 
from boron oxide to a boron trichloride process. 
(Author) 


AD-410 102 Div. 8 
(TISTP/JP) OTS price $6.60 
Cruft Lab., Harvard U., Cambridge, Mass. 


THEORETICAL AND EXPERIMENTAL STUDIES OF ANTENNAS 
AND ARRAYS IN A PARALLEL~PLATE REGION, 

by B. Rama Rao. 5 Oct 62, 66p. SR15, Series 2 
Contract AF19 604 4118, Proj. 5635, Task 563502 
AFCRL 63 90 Unclassified report 


Descriptors: (*Antenna radiation patterns, 
Mathematical analysis), Series, Special func- 
tions (Mathematics). Antennas, Sheets, 
Waveguides. 


The integral equation for the current on the 
antenna has been formulated using Green's theorem 
and a suitable Green's function based on the 
method of images; the resulting equation has 
been solved by expressing the current as a Fou- 
rier series in terms of waveguide modes. It has 
been shown that in the case of thick antennas the 
logarithmic term in the current, due to the 
idealized delta-function generator, makes a 
marked contribution over a significant length of 
the antenna and the so-called ‘transition' region 
is much larger than for the free-space antenna. 
The admittance of the theoretical model can be 
brought into good agreement with the experimental 
results by subtracting out infinite gap capaci- 
tance and replacing it by an empirical correction 
term to account for the input susceptance of the 
actual feeding gap. An anomaly in the behavior 
of the antenns »t resonance, noticed by Lewin, 
can be avoided by assuming a complex propagation 
constant in the guide, due to small but finite 
losses in the image planes. Closed form expres- 
sions for the current and admittance have been 
obtained and compared with experimental results, 
The general agreement is found to be good, 


(Author) 

AD-410 149 wav. Uy To 

(TISTE/CAM) OTS price $12.50 

Illinois U. Engineering Experiment Station, 
Urbana. 


APPLICATION OF CROSS-CORRELATION TECHNIQUES TO 
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LINEAR ANTENNA ARRAYS, 

by Robert H. MacPhie. Mar 63, 162p. TR67 

Contract AF33 657 10474, Proj. 6278, Task 6278 01 
Unclassified report 


Descriptors: (*Antenna configurations, Linear 
systems), (*Correlation techniques, Antenna 
configurations), Antenna radiation patterns, 
Electric potential, Radio signals, Radar, 

Radar jamming, Radar targets, Radar echo areas, 
Polynomials, Fourier analysis, Vector analysis, 
Statistical analysis, Statistical processes, 
Sequential analysis, Integral transforms. 


The application of cross-correlation techniques 
to linear antenna arrays is studied. The basic 
cross-correlation system, which is considered, 
consists of two linear receiving arrays excited 
by a distribution of remote radio sources. The 
terminal voltage of each array is passed through 
a narrow-band RF filter and the two resulting 
signals are cross-correlated. It is demonstrated 
that this system can measure the mutual coherence 
function of the source distribution. A Fourier 
analysis shows that the cross-correlation sys- 
tem's output is a filtered version of the mutual 
coherence function. From this output a three- 
dimensional principal solution can be deduced; it 
is a generalization of the one-dimensional 
principal solution given by Bracewell and Roberts 
in connection with radio astronomy. (Author) 


AD-410 150 Div. 8 
(TISTE/JWS) OTS price $2.60 


Polytechnic Inst. of Brooklyn, N. Y. 
SYNTHESIS OF TWO-TERMINAL CONTACT-DIODE NETWORKS, 
by E. J. Smith, C. M. Healy, and W. C. W. Mow. 
15 Apr 63, 24p. RR PIBMRI1144 63 
Grant AF AFOSR62 295 
Unclassified report 


Descriptors: (*Electrical networks, Matrix 
algebra), Switching circuits, Diodes, Poly- 
nomials, Electric switches, Mathematical 
analysis. 


An approach to the design of contact-diode net- 
works having different forward and reverse 
transmission functions is described. Linear 
graph theory forms the basis for the synthesis 
procedure which is an extension of Gould's 
method. The properties of single-diode networks 
are considered first. For such networks, the 
two specified forward and reverse transmission 
functions are mapped onto a single-contact 
witching function, Next, an oriented circuit 
Matrix is obtained and the synthesis of a graph 
corresponding to the matrix is attempted on a 
maximum-loop basis. If no graph exists, the 
number of columns in the matrix (correspondingly 
increasing the number of diodes or contacts) must 
be increased until one such matrix yields a 
realizable network. (Author) 


AD-410 170 Div. 8, 30 
(TISTE/CAM) OTS price $4.60 


Ballistic Research Labs., Aberdeen Proving Groumni, 
Md. 
HIGH IMPEDANCE CATHODE FOLLOWERS FOR PIEZO- 
ELECTRIC GAGE RECORDING IN AIR BLAST RESEARCH, 
by Bernard Soroka and Jacob Wenig. Apr 63, 45p. 
Proj. 1M010501A006 
BRL MR1474 

Unclassified report 


Descriptors: (*Circuits, Cathodes (Electron 
tubes), (*Impedance matching, Circuits), 
(*Piezoelectric transducers, Impedance 
matching), (*Piezoelectric gages, Air burst), 


Electrical impedance, Gain, Theory, Recording, 
Instrumentation. 


The design of four types of single tube cathode 
followers is described and selections made of the 
ones best suited for use with an eight-channel 
unit employed for air blast research. Exact 
formulae as well as simplified good approxima- 
tions for gain, input impedance and output 
impedance are derived. This may serve as a 
reference source for cathode follower design 

and circuit analysis. (Author) 


AD=410 218 Div. 8, 2, 30 
(TISTE/JWS) OTS price $9.60 


Philco Corp., Palo Alto, Calif. 

EFFECT OF THE SUN UPON ANTENNA TEMPERATURE, 

by Albert R. Giddis. Mar 63, 1v. TR E320 
Unclassified report 


Descriptors: (*Antennas, Radio interference), 
(*Solar radiation, Extraterrestrial radio 
waves), Radio astronomy, Temperature, Mathe- 
matical models, Signal to noise ratios, Sun, 
Antenna radiation patterns, Tables, Statistical 
analysis, Statistical data, Programming 
(Computers). 


This report presents results of a study on com- 
putations by means of analytical models of the 
quiet sun and, from measurements of its flux 
density, the effect of solar radiation upon an- 
tenna noise temperature. The spatial and spectral 
properties of solar radio noise are described, and 
brightness temperature distributions over the 

sun at several frequencies are presented. The 
method by which antenna temperature is evaluated, 
using the Philco 2000 computer, is discussed. The 
computations are systematized, integrated, and 
compared with antenna temperatures contributed by 
other extraterrestrial sources. In addition, the 
effect of the earth's atmosphere and ground on 

the total noise temperature is determined. These 
results are used to calculate the variation of 
carrier-to-noise ratio as an antenna scans toward 
the sun while receiving signals from a deep-space 
probe and from a random-orbit satellite. (Author) 


AD=-410 219 Div. 8 
(TISTP/JW) OTS price $4.60 


Chalmers U. of Tech. (Sweden). 

ON THE NON-LINEAR THEORY OF THE PLANE TRAVELING 
WAVE TUBE, 

by S. Olving. 1 Mar 63, 45p. RR373 TN1 

Contract AF61 052 594 
RADC TDR63 333 Unclassified report 
Descriptors: (*Traveling-wave tubes, Fre- 
quency shift), (*Nonlinear systems, Theory), 
Electron beams, Velocity, Nonlinear dif- 
ferential equations, Klystrons, Frequency 
analyzers, Harmonic analyzers, 


The non-linear theory of a plane TWT model is 
presented, An infinitely wide electron beam 
interacts with an infinitely wide homogeneous 
Slow wave structure whereby the difficulties 
associated with radial boundary conditions are 
avoided, The non-linear wave equation is solved 
to the third order accuracy by the use of the 
method of successive approximations, The one-=- 
valued velocity assumption limits the analysis 
to the range well below the saturation level, 
Within this range, however, the results describe 
such effects as the dependence of fundamental 
frequency gain and output phase on drive power, 
the production of the first two harmonics, etc, 
Furthermore, it is shown that, by the use of 
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suitable approximations, one can write the non- 
linear plane TWT equation in a form very similar 
to the exact non-linear plane klystron equation, 
From this point on one can deal with the plane 
TWT using the methods which have already been 
successfully applied in the plane klystron 

case. (Author) 


AD=410 225 Div. 8 
(TISTE/JWS) OTS price $15.00 


Digital Computer Lab., 
PHASE PLANE THEORY 
CIRCUITS, 

by Sergio Telles Ribeiro. 
Rept. no. 137 

Contract Nonr183415 


U. of Illinois, Urbana. 
OF TRANSISTOR BISTABLE 


6 June 63, 201p. 


Unclassified report 
Doctoral Thesis. 


Descriptors: (*Relaxation oscillators, Tran- 
sistors), (*Transistors, Relaxation oscil- 
lators), Mathematical prediction, Differential 
equations, Partial differential equations, 
Trigger circuits, Curve fitting, Mathematical 
models. 


It is our purpose to establish a theory describ- 
ing the state transition of transistor flipflops 
making use mostly of phase plane techniques, but 
using also a time or even frequency domain point 
of view whenever helpful. Based on such a theory, 
we further wish to devise practical engineering 
methods of analysis, design, and optimization of 
transistor flipflops. We shall restrict our- 
selves to considering the asymmetric and the 
Eccles-Jordan flipflops, with constant current 
I(E) fed into the common emitters, and except for 
a short discussion, we shall consider only the 
case of a rectangular trigger. (Author) 


AD=410 235 
(TISTE/ JWS) 


Div. 8 
OTS price $1.50 


Lockheed Aircraft Corp., 
MICROMINIATURIZATION; 


Sunnyvale, Calif. 
ITS APPLICATION TO ELEC- 


TRONIC CIRCUITS AND COMPONENTS: AN ANNOTATED 
BIBLIOGRAPHY , 
comp. by Jack B. Goldmann, June 63, 54p. Rept. no. 


3 35 62 83 SB62 67 
Contract AFO4 647 787 
Unclassified report 


Descriptors: (*Microminiaturization (Elec- 
tronics), Bibliographies), Electronics, 
Circuits, Manufacturing methods, Semiconductor 
devices, Integrated circuits, Molecular 
electronics. 


Thin films, micromodules, solid-state devices 

and dot circuits are included in the aspects of 
microminiaturization of electronic circuits and 
components with which this annotated bibliography 
of 1962 publications is concerned, Particular 
emphasis is made in the direction of manufactur- 
ing development research and evaluation tech=- 
niques. The resources of Lockheed Missiles and 
Space Company Technical Information Center were 
utilized in the preparation of this bibliography. 
(Author) 


AD-410 251 Div. 8, 14 
(TISTM/BRW) OTS price $12.00 


ITT Federal Labs., Nutley, N. J. 

DEVELOPMENT OF MANUFACTURING PROCESS FOR HIGH 
PURITY ELECTRONIC CERAMICS, 

Final engineering rept., 1 Feb 61-28 Feb 63, 
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by A. J. Marino, Jr., J. H. Battle, and E. W. 
Currier. Apr 63, 156p. 

Contract AF33 600 42473, Proj. ASD7 772 

ASD TR63 7 772 


Unclassified report 
Descriptors: (*Electronic equipment, Ceramic 
materials), (*Ceramic materials, Manufacturing 
methods), Niobates, Titanates, Zirconates, 
Ferroelectric materials, Barium compounds, 
Oxides, Chemical analysis, X-ray diffraction 
analysis, Spectroscopy, Electrical properties, 
Impurities, Chemical reactions, Hydrolysis, 
Ceramic capacitors. 


The purpose of this project is to develop new or 
improved manufacturing methods for large scale 
production of ferroelectric or piezoelectric 
ceramic materials such as titanrates, zirconates, 
niobates, and tantalates., A major requirement 
is high purity (99.95%). The accomplishments 
during Phase II have been the operation of the 
pilot plant and chemical and x-ray analyses of 
its product; the ceramic processing of the 
powders, and electrical testing. Pilot plant 
preparation of BaTi03 and BaZr03 was accomplished, 
Analytical techniques: chemical spectrographic, 
x-ray, etc., are reported, Electrical tests and 
results; a 150=ton plant design; compound in- 
vestigations and results, and conclusions are 
included, (Author) 


AD-410 256 
(TISTP/RLG) 


Div. 8 
OTS price $1.60 


Aerospace Corp., Los Angeles, Calif. 
A PRELIMINARY STUDY OF THE FIELDS IN A RECTANGU- 
LAR WAVEGUIDE WITH AN OBLIQUE SHORTED END, 
by Herman A, Lang. 14 June 63, 15p. TD&169 3230 
22TN3 
Contract AFO4 695 169 
SSD TDR63 131 
Unclassified report 


Descriptors: (*Waveguides, Phase studies), 
Phase modulation, Phase distortion, Equations, 
Partial differential equations, Wave trans- 
mission, Reflection, Boundary value problems, 


It is shown that if the fundamental mode in a 
rectangular wave guide undergoes a phase shift 
lambda when it encounters a sloping shorted end, 
each evanescent mode of the near field at the 
Shorted end possesses a common phase angle 

(3 pi/2) — lambda. The equations which determine 
the relations between the phase lambda and the 
amplitudes rho sub n of the evanescent modes are 
established, The results suggested that lambda 
and rho sub n are complicated functions of the 
angle of slope. Some experimental work is re- 
commended if further progress is to be made, 
(Author) 


AD-410 279 Div. 8, 26 
(TISTE/JWS) OTS price $7.60 


Westinghouse Electric Corp., Philadelphia, 
PRODUCTION ENGINEERING MEASURE TYPE 2N1016B 
SILICON ALLOY TRANSISTOR. 
Quarterly progress rept. 
31 Mar 63, 
by S. Chinowsky, T. Csakvari, E. 
J. R. Forys and R. W. France. 
Contract DA36 039SC86743 
Unclassified report 


Pa. 


no. 3, for period ending 
G. Fatzer, 


31 Mar 63, 45p. 


Descriptors: (*Transistors, Manufacturing 
methods), Silicon, Molybdenum, Metal coatings, 
Chemical milling, Gold, Fixed contacts, Mechan- 
ical properties, Tensile properties, Degasifi- 
cation, Thickness, Measuring devices (Electrical 
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and Electronic), Ionization gages, Strontium, 
Reliability (Electronics), Life expectancy. 


The improvement of reliability of silicon alloy 
power transistors, particularly the Type 2N1016B, 
through the incorporation of various improvements 
in device fabrication is planned. No changes in 
the basic device structure are planned. Rather, 
the planned improvements are aimed at increased 
device perfection through incorporation of new, 
more controllable processing techniques, redesign 
of some components of the encapsulation, and 
improved control of surface condition and stabili- 
ty. These modifications are expected to improve 
reliability by leading to more uniform device 
structures, current flow and heat flow, and to 
greater long-term chemical stability of the active 
element. Progress on several phases of the pro- 
cess improvement program leading to completion in 
terms of revised process specifications is de- 
scribed. Continued development in other process 
improvement areas is described. Considerable data 
and preliminary analysis of the step-stress pro- 
gram results are given. (Author) 


AD-410 284 Div. 8 
(TISTE/JBM) OTS price $2.6 


BOMAC Labs., Inc., Beverly, Mass. 

BL-221 70 Ge MAGNETRON PRODUCTION ENGINEERING 
MEASURE, 

Quarterly progress rept. no. 4, 6 May-6 Aug 62 
by Gary G. Riska. 6 Aug 62, 22p. 

Contract DA3E 


39sc8597L 
Unclassified report 
Descriptors: (*Magnetrons, 


Extremely high frequency, 
methods, Ceramic materials, 


Production). 
Manufacturing 
Corrosion, 


Broadband, Standing wave ratios, Gold, 
Metal coatings, Nickel, Cooling, Tuned 
circuits, Anodes (Electron tubes Tuning 
devi Waveguide windows, Material 
removal, Humidity, Temperature, Test 


equipment (Electronics 


Efforts were continued on a program to establish 
a production engineering measure for 70-gce 
magnetrons, Along with the development of a 
broadband ceramic output window structure other 
activities initiated and/or pursued were as 
follows: (1) imitiation of a design study 
program to determine the feasibility of making 
the BL-221 magnetron frequency tunable; (2) 
initiation of a study on rust and corrosion of 
external tube parts and effect of such corro- 
sion on internal tube pressure or vacua; (3) 
completion of the anode hobbing facility set-up 
for development quantities; (4) continuation 

of effort to resolve the overheating problems 
in the new test equipment. (Author) 
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Electronic Associates, Inc., Princeton, N. J. 


PROGRAMMING STUDY FOR HIGH FREQUENCY EXOSPHERIC 
DUCTING, 


12 Nov 62, 1v. TR 1 
Contract AF19 628 1658, Proj. 4603, Task 460302 
Unclassified report 


Descriptors: (*Ducts, Exosphere), (*Analog 
computers, Programming (Computers)), (*Radio 
waves, lIonospheric propagation), High fre- 
quency, Llonization, Magnetic fields, lono- 
spheric propagation, Propagation, lonosphere. 


This report presents specific analog computer 
programs effective in the solution of a two di- 
mensional simplified description of the ray paths 


of radio waves propagating into the earth's 
exosphere, The main phenomenon examined concerns 
the conditions necessary for a high frequency 

{ 14 meg.) radio wave to be trapped in a channel 
of enhanced ionization that is parallel to one of 
the earth's magnetic field lines, Complete 
circuit diagrams, a typical computer output plot, 
and detailed descriptions of special purpose 
circuits required to simulate the plasma channel 
are included within the report. (Author) 
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COMMUNICATION THROUGH RANDOM MULTIPATH MEDIA, 

by D. P. Harris. 6 July 63, 96p. 6 90 63 743 
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Contract Nonr22524, Proj. NR373 360 
Unclassified report 


Technical report on Communications. 


Descriptors: (*Communication theory, Multipath 
transmission), (*Communication systems, 
Distortion), Radio transmission, Scattering, 
Signals, Wave analyzers, Matched filters, 

Noise (Radio), Linear systems, Synthesis, 
Stochastic processes, Circuits, Perturbation 
theory, Errors, Statistical processes, Radio 
receivers, Bandwidth, Propagation, Signal=-to- 
noise ratio, Attenuation. 


The performance capabilities of some specific 
techniques for communicating through noisy, 
randomly time-varying multipath channels are 
considered. Analysis is undertaken in sufficient 
depth to give guidance in the selection of design 
parameters of various types of systems. The 
results permit some comparisons to be made of the 
performance potentials of different communication 
techniques. Bounds on the communication rate 
possible with an adaptive matched-filter receiv- 
ing technique are obtained as functions of the 
channel=sound effort, the signal characteristics, 
and the channel characteristics. The performance 
characteristics of a class of radiometric signal- 
detection techniques that require no channel- 
sounding provisions are analyzed. An investiga- 
tion of the performance of some elementary 
narrowband multipath communication techniques 
indicates that they may offer competitive per- 
formance potentials under some conditions. 
(Author) 
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Philco Corp., Palo Alto, Calif. 

PRESENT AND FUTURE DEVELOPMENT OF RADIO 
TELESCOPES, 
by Albert R, 
TR £313°' 


Siddis, June 62, rev. Mar 63, 50p. 


Unclassified report 


Descriptors: (*Telescopes, Radio astronomy), 
(*Antenna configurations, Design), Parabolic 
antennas, Interferometers, Antenna radiation 
patterns, Reflectors, Resolution, Measurement, 
Detection, Energy, Celestial mechanics, Sensi- 
tivity, Antenna lobes, Narrowband, Dipole 
antennas, Synthesis, Extraterrestrial radio 
waves, 


Outstanding antenna designs that radio astron- 
omers have developed and are proposing are pre- 
sented, The antenna requirements in radio 
astronomy are reviewed and the use of various re- 
flectors, interferometers, and arrays to satisfy 
these requirements is explained. An appraisal of 
future developments in the design of radio tele- 
scopes is offered. (Author) 
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Army Electronics Research and Development Agency, 
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INITIAL ATTEMPTS TO DEVELOP CIRCUIT DEVICES 
SILVER IODIDE AS A SOLID IONIC CONDUCTOR, 
by H. Paul Zeiger. June 63, 12p. 

Task 3A99 2:5 3 01 
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Unclassified report 
Descriptors: 


Silver compounds, lodides) 
\*Ionic current, 


Silver), Electrical con- 
ductance, Ions, Circuits, Computer logic, 
Computer storage devices, Delay circuits, 
Sulfides, Electrodes, Platinum. 


During 
devices 


the effort 
capable 
circuits it was 
flow involves a 
atomic mass, to 


to develop all=solid ionic 

of application to electronic 
found necessary, because ionic 
simultaneous flow of charge and 
study electrode processes 


occurring at solid electrolyte/solid electrode 
interfaces. It was found that relatively simple 
diffusion and concentration cell effects operate 
and that logical models can be postulated to 
explain the observed experimental data. Gener- 
ally speaking, nearly every device that was 
tried (memory and time-delay devices) behaved 
roughly as expected. (Author) 
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Electronic Defense Lab., Mountain View, Calif. 


NUMERICAL RESULTS FOR LOW FREQUENCY SCATTERING 
BY ELLIPTIC CYLINDERS AND BY ISOLATED SEMI- 
ELLI PTIC.PROTUBERANCES, 


by J. E. Burke, E. J. Christensen and S. B. Lyttle. 
Aug 62, 120p. EDL M455 
Contract DA3¢€ 39sc87499 
Unclassified report 
Descriptors: (*Cylindrical bodies, Electro- 
magnetic waves), (*Electromagnetic waves, 
Scattering), (*Ellipsoids, Cylindrical bodies) 


' 


Numerical 
(Mathematical). 


Low frequency, Field theory, 
Special functions 


analysis, 


The low-frequency approximations 
and series) derived previously for the fields 
scattered by elliptic cylinders, and by semi-el- 
liptic protuberances, are applied numerically. 
For the two cases, E or H parallel to the gen- 
erators, the results presented include total 
scattering cross sections, forward and back 
scattered intensity and phase curves, and far- 
field scattering patterns; for various angles of 
incidence, various eccentricities, and for var- 
ious values of Ra equal to or less than 1.1 
(where k 2 pi/lambda and 2a is the major axis 
of the scatterers). Attention is restricted to 
the low-frequency range not covered by published 


(‘closed form: 


tables of Mathieu functions (Author) 
AD-410 354 Div. 8 
(TISTE/CAM) OTS price $8.10 
Airborne Instruments Lab., Inc., Deer Park, N. Y. 
SUBMILLIMETER-WAVE COMPONENT DEVELOPMENT. 
Final rept., July 62-Mar 63, 
by J. J. Taub and H. J. Hindin. May 63, 68p. 
38 1 
Contract AF30 602 2758, Proj. 5578, Task 55284 
RADC TDR63 237 Unclassified report 
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(*Radar duplexer, 
(*Attenuators, Extremely high fre- 
(*Phase shifters, Extremely high fre- 
(*Waveguide couplers, Extremely high 


Extremely high 
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frequency), Millimeter waves, Waveguides, 


Experimental data, Theory, Dielectric proper- 
ties, Impedance matching. 
Techniques for the design, construction, and 


evaluation of a 10-db directional coupler, a 

to 40 db variable attenuator, a 90-degree phase 
shifter, and a duplexer to operate in the 300 

to 1000 ge region were investigated theoretically 
and experimentally. Quasi-optical, oversize, 
trough, and Goubau-beam waveguide were studied. 
Quasi-optical techniques used in oversize wave- 
guide were found to be most suitable and were 
used in constructing the components. These com- 
ponents were evaluated at 0.9-mm wavelength 

The experimental data showed good agreement with 
the design theory. Thus, submillimeter compo- 
nents using quasi-optical techniques in over- 
size waveguide can be successfully designed and 
fabricated. Some components had higher inser- 
tion loss than desired due to the dielectric 
dissipation effects. These losses are reduced 
by using a multiple-dielectric-slab coupling 
structure. (Author) 
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Bendix Systems Div., 
Mich. 

STUDY TO DETERMINE EFFECTS OF FISSION PRODUCT 
GAMMA RADIATION ON ELECTRONIC PARTS AND EQUIPMENT. 


Bendix Corp., Ann Arbor, 


Progress rept. no. 4, 1 Dec-28 Feb 62 
by R. M. Magee and D. A. Courtois. Mar 63, 1v. 
Rept. no. BSC37051 


Contract NObsr87267 
Unclassified report 


Descriptors: (*Electronic equipment, Tests), 
(*Radiation damage, Gamma rays), Computers, 


Radiation measurement systems, Dose rate, Dosi- 
meters, Ionization chambers, Tables. 
The effects of gamma radiation on circuit cards 


from the Naval Tactical Data System Shipboard 
Computer and associated equipment were investi- 
gated. Five types of circuit cards were tested 
in a gamma ray environment up to 300, r/hr, 
and up to total exposures of 15,0 r. A total 

of twelve circuit card types have been tested 

in this radiation environment during the contract 


period No significant radiation effects were 
observed on the performance of these circuit 
cards. (Author) 

AD-410 371 Div. 8 


(TISTP/FEM) OTS price $2.60 


General Applied Science Labs. Inc., Westbury, 
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BACK SCATTERING OF A PLANE ELECTROMAGNETIC WAVE 
FROM AN INFINTE CYLINDER OF PLASMA WITH SMALL 
AXIAL GRADIENTS AND ARBITRARY RADIAL GRADIENTS 
OF ELECTRON DENSITY - NORMAL INDICENCE, 


by F. Lane, M. Abele and S. Mariano. 19 Mar 63, 

52p. Technical rept. no. 3175- NP12741 

Contract NOrd 18053 

Unclassified report 

Descriptors: (*Electromagnetic waves, Scat- 
tering), (*Plasma physics, Cylindrical bodies) 
Electron density, Diffraction analysis, Electric 
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haust gases, lonization, Bessel functions, 
Partial differential equations, Matrix calculus, 
Special functions, Differential equations, 


Integrals, Polynomials. 
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Motorola Inc., Chicago, I11. 

CONFORMAL COATINGS FOR PRINTED CIRCUIT ASSEMBLIES. 

Quarterly rept. no. 7, 1 Feb-30 Apr 63, 

by Anthony J. Beccasio. 30 Apr 63, Iv. 

Contract DA36 039S8C89136, Proj. 5999 OQO004 
Unclassified report 


Descriptors: (*Printed circuits, Coatings), 
(*Specifications, Coatings), (*Plastic coat- 
ings, Printed circuits), Thickness, Capacitors, 
Electrical properties, Capacitance, Coils, 
Plastic coatings, Oscillators. 


Phase A: Evaluate commercially available con- 
formal coating materials used as protective 
coatings on printed circuit boards in order to 
obtain data for the preparation of a three 
services coordinated military specification which 
will provide sufficient physical, mechanical and 
electrical properties to assure satisfactory 
performance of printed circuit assemblies over 
long storage periods and under high humidity 
conditions. Phase B: Removal of the coating 
from the board. Phase C: Evaluate allowable 
Minimum spacings between conductors on uncoated 
and coated boards as described in paragraphs 
5.1.5 of MIL-STD-275A. Phase D: Effects of 
coatings on copper, gold and solder-plated con- 
ductors with respect to their effect on ''Q' 
factor and capacity at 1,50 and 100 mc using 
various spacings and configuration (consideration 
should be given to the spacings shown in paragraph 
5.1.5 of MIL-STD-275) Specimens shall consist 
of single and double sided 1/16'' copper clad 
glass epoxy laminates and uncoated controls 

Phase E: The information resulting from Phases 
A, B, C and D shall be used as a basis for 
redesign of the following AN/VRC-12 printed 
wiring boards to accept a conformal coating with 
minimum changes in physical and electrical char- 
acteristics of the boards. (Author) 
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Microwave Electronics Corp., Palo Alto, Calif. 

DEVELOPMENT OF LOW-NOISE TRAVELING-WAVE TUBES, 

Interim development rept., 1-31 July 61. 

July 61, Op. 

Contract NObsr81227, Proj. $S021001/S.T. 21 
Unclassified report 


Descriptors: (*Traveling wave tubes, Design), 
L band, Helixes, Noise (Radio), Reflectometers, 
Phase measurement. 


Efforts were directed toward the construction and 
testing of the 200-volt helix. The measured 
helix phase velocity corresponded to a cold 
voltage of 205 volts and an operating voltage of 
approximately 215 volts. These measurements were 
made on a four-rod supported helix with less than 
a 2:1 ratio of barrel to helix diameter. (Author) 
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Motorola, Inc., Scottsdale, Ariz. 
EXTENSION OF ELECTRONIC EQUIPMENT LIFE PREDICTION 
STUDY. 
Quarterly progress rept. no. 6, 15 Dec 62- 
1 Apr 63, 
by A. T. Kneale, W. N. Simpson, M. Esher, and 
G. D. Hase. 1 Apr 63, 30p. Rept. no. WP2643 6 
Contract DA36 039sc87235 
Unclassified report 


Descriptors: (*Test sets, Radio equipment), 
(*Electronic equipment, Life expectancy), 
Failure (Mechanics), Radio equipment, Test 
methods, Test equipment (Electronics), Pro- 
gramming (Computers), Instrumentation, Mathe- 
matical prediction, Data processing systems, 
Feasibility studies. 


The aim of this program is to prove the feasibil- 
ity of providing field instrumentation capable of 
measuring the rate of degradation of performance 
in individual electronic devices. The major 
effort during the sixth quarter was as follows: 
(1) update the present statistical class transi- 
tion matrix V by the entry of all test cards on 
hand; (2) continue the study of possible ways in 
which to utilize eigenvalue solutions or other 
numerical processes on the test data to determine 
the entries in the unit modifier matrix U or its 
equivalents; (3) introduce new mathematical proc- 
esses on the test data to provide a better 
defined operability state vector S3 and (4) 
review the test instrumentation from the view- 
point of adding or deleting certain pertinent 
parameters on the AN/PRC-6 as a result of an 
error analysis of present data and to change 
instrumentation to obtain better accuracy on 
parameters where applicable. In addition to de- 
scribing the activities completed and in process, 
this report includes the following data: (1) 

the purpose of the program; (2) breaks the pro- 
gram down into specific tasks; and (3) the plans 
for the next quarter. (Author) 
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Microwave Electronics Corp., Palo Alto, Calif. 

DEVELOPMENT OF LOW-NOISE TRAVELING-WAVE TUBES. 

Interim development rept., 1-30 Apr 61. 

30 Apr 61, 11p. 

Contract NObsr81227, Proj. SS 021001 ST 21 
Unclassified report 


Descriptors: (*Traveling wave tubes, Noise 
(Radio)), (*Noise (Radio’, Traveling wave 
tubes), L band, S band, Ultrahigh frequency, 
Superhigh frequency, Broadband, Focusing, 
Pulse modulation, Standing wave ratios, Elec- 
tron beams, Electron guns, Electrical 
impedance, Gain, Helixes. 


Research was continued on the design and develop- 
ment of low noise L=band traveling-wave tubes. 
The initial design considerations for the low- 
noise gun were developed. The S-band gun, which 
gave satisfactory performance, was scaled to 
L-band, and the calculated noise figure was less 
than 10 db from 1.0 gc to 2.6 gc. A broadband 
helix design was considered in terms of the 
conditions imposed by the required PPM focusing 
and broadband noise figure. (Author) 
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Microwave Electronics Corp., Palo Alto, Calif. 
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PHASE III. &NVIRONMENTALIZATION. 

Monthly status letter rept. no. 10, 1 Nov- 
Dec 62, 

by A.C. Ashley. 1 Dec 62, 16p. 

Contract NObsr81227, Proj. SS 021001 S.T. 21 


Unclassified report 
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Magnetic fields, Focusing, Magnets, Packaged 
circuits, Tests, Electric currents, Temper- 
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Efforts were continued on a program to develop 
low noise environmentalized traveling-wave tubes 
for operation in the X-, C-, S-, and L-band 
regions, Temperature tests were made on three 
M5057 tubes. Results varied from quite good on 
one tube to poor on another. The inconsistency 
of operation continues to be a problem. Package 
parts for ten M5057 and ten M5059 tubes were 
ordered. It is anticipated that no major package 
changes will be required to complete the M5057 
and M5059 environmentalization. (Author) 
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Microwave Electronics Corp., Palo Alto, Calif. 
DEVELOPMENT OF LOW-NOISE TRAVELING-WAVE TUBES, 
Interim development rept. 1-30 June 61. 

30 June 61, 11p. 
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Unclassified report 
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Electric potential, Transformers, Magnetic 
fields, Radiofrequency pulses. 


Efforts were continued on the design and develop- 
ment of L-band low-noise traveling-wave tubes. 
The helix impedance transformer was designed, and 
calculations predict a very good match from 1 to 
2.6 Ge. The initial PPM-focusing considerations 
indicate that it will be possible to focus a 

tube with a helix of 250 volts. (Author) 
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A STUDY OF IONOSPHERIC IRREGULARITIES. 

Technical summary rept., 
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Mar 63, 92p. 
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AFCRL 63 198 Unclassified report 


Descriptors: (*Ionosphere, Analysis), 
tromagnetic wave reflections, Experimentation), 
\*Atmospheric sounding, Radio transmission), 
Motion, Perturbation theory, Pulse modulation, 
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forms, Dielectrics, Noise (Radio), lonospheric 
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Correlation techniques, Electronic equipment, 
Circuits, Sidebands, Oscillators, Radio 
receivers, Radio transmitters, Phase studies. 


(*Elec- 


An account is given of theories 
designed to tnvestigate the 
of the ionosphere by studying the correlation 
between radio waves reflected at closely spaced 
frequencies. Several different models are con- 
structed of the ionosphere, and the relation 
between observable quantities on the ground 
the properties of the ionospheric 
are derived. A set of experiments 
from the F-layer at closely 
described and the results of the observations are 
discussed in relation to the results above. A 
detailed description is given of the equipment 
used in the observations. (Author) 
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Quarterly rept. no. 3, 1 Mar=31 May 63. 

25 June 63, 57p. 

Contract AF33 657 10474, 760D Proj. 6278, Task 
6278 01 


Unclassified report 


Descriptors: (*Antennas, Theory), Polariza- 
tion, Propagation, Experimental data, Frequency, 
Broadband, Scattering, Cavity resonators, Ultra- 
high frequency, Field theory, Mathematical 
models, Electromagnetic waves, Diffraction 
gratings, Reflection, Focusing, Boundary 
value problems, Antenna configurations, 
Antenna feeds, Conical antennas, Dipole 
antennas, Lens antennas, Slot antennas, 
antennas, Varactor diodes, Transmission 
Waveguides, Electric currents, 
impedance, Helixes, 


Spiral 
lines, 
Electrical 

Antenna radiation patterns. 


Contents; Radiation from periodic structures; 
Log-periodic cavity-backed slot antennas; Log- 
periodic magnetic current antenna; Log-periodic 
zigzag antennas, Log=-spiral antennas; An inte- 
grated antenna amplifier; Wave propagation on 
helices; Investigation of a class of periodic 
structures; Transmission between antennas when 
the far field approximation does not apply; 
Radiating lens illuminated from a Goubau beam- 
waveguide; Zone phase plates; Study of a class 
of grating problems; Focusing of radiation from 
a bunched Cerenkov beam, 
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Westinghouse Electric Corp., Baltimore, 
THE SYNTHESIS OF REDUNDANT MULTIPLE--LINE 
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Annual rept. no, 1, 1 Mar 62-1 May 63, 
by P. A, Jensen, W. C. Mann, and M. R. Cosgrove, 


1 May 63, 1v. 
Contract Nonr384200 

Unclassified report 
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Circuits. 


The Isolating Array Synthesis Procedures was 
evolved to aid in the design of redundant multi- 
ple-line networks, The procedure is applicable 
to networks of general topology, but the order 
of redundancy of all the network's functions are 
required to be the same, The several steps of 
the procedure have been developed in sufficient 
detail so that small example networks have been 
Synthesized and the procedure is ready for com- 
puter implementation, (Author 
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resistors, Life expect- 


This project is concerned with performing a fac- 
torial load life test on hermetically sealed, 
glass NF resistors. The results of this test 

will be in the form of detailed load life perform- 
ance data. Resistors of two rated power dissipat- 


ing capabilities, 1/8 watt and 1/4 watt, will be 
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tested. In this factorial test approximately 
22,000 resistors will operate at a combination of 
temperatures of 70, 100, 125, and 150 C and power 
dissipating levels of one time, two times, three 
times, four times, and five times their normally 
rated power for 2000 hours, In addition, 450 re- 
sistors will be tested for 10,000 hours at 70 C 
at their rated power. (Author) 
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WAVE PROPAGATION ON A COMPOSITE AND INHOMOGENEOUS 
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by Harold Levine. 

rept. no. 115 

Contract Nonr225 11. Proj. NRO41 086 
Unclassified report 


17 May 63, 30p. Technical 


Descriptors: (*Propagation, Numerical 
analysis), Momentum, Velocity, Oscillation, 
Differential equations, Transformations 
(Mathematics), Integrals, Difference 
equations. 


A particular instance of one-dimensional wave 
propagation is discussed which may be con- 
veniently described in terms of the small ampli- 
tude transverse motions of a stretched string. 
It is assumed that the string, of infinite over- 
all length and initially rectilinear shape, has 
a composite nature as regards its material 
aspect or density. (Author) 
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C-E-I-R, Inc., Fort Huachuca, Ariz, 
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May 63, 264p. 
Contract DA36 039SC80004 
Unclassified report 
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Philco Corp., Philadelphia, Pa. 
CONSTANT BANDWIDTH R. F, PRESELECTOR FILTERS, 
by Quentin Veit. June 63, 6p. 
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RADC TDR63 221 Unclassified report 
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This technical note describes the r. f. pre- 
selector filters developed for the AN/TRC-56 
radio unit. Unusual properties of the filters 
are their wide tuning range and constancy of 
bandwidth over their tuning range, A description 
along with test results for the filters is 
included. (Author) 
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A number of new mathematical techniques have 
been developed to treat various classes of non- 
linear problems, Three theories are discussed 
here, invariant imbedding, dynamic programming, 
and quasilinearization, and a selected list of 
references is presented for further reading in 
these areas. (Author) 
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circuits, Power supplies. 


One channel of a solid state multichannel speech 
analyzer is described. Diagrams of the channel 
and power supply circuits are given. (Author) 


AD-410 857, Div. 8 
(TISTE/CAM) OTS price $1,60 


Harry Diamond Labs., Washington, D,. C. 

A MAGNETIC DECADE DEMONSTRATOR, 

BY Michael J, Katz, 20 May 63, 17p. 

Proj. 540463 DA5SO7 06 011 14 

HDL TR1118 Unclassified report 


Descriptors: \*Pulse counters, Magnetic 
cores), (*Magnetic cores, Pulse counters), 
Explosive initiators, Flash lamp, Costs, 


Operation, Theory, Timing devices, Mechanical 
drawings. 


A magnetic core counter capable of counting from 
one to ten input events has been designed, The 
counter provides an output pulse after a pre- 
selected number of events occur within the 

limit of the oounter, This output pulse can 
fire a squib, flash bulb, etc. for demonstration 
purposes, (Author) ‘ 


AD-410 880 Div. 8 
(TISTE/OHD) OTS price $2.60 


ITT Industrial Labs., Fort Wayne, Ind, 
PRODUCTION ENGINEERING MEASURE FOR TYPE FW=202 
BARRIER GRID STORAGE TUBE. 
Quarterly progress rept. no. 7, 1 Jan-1 Apr 63, 
by D. D. Duggan. 23 May 63, 19p. 
Contract DA36 039sc8&5967 

Unclassified report 


Descriptors: (*Storage tubes, Production), 
Electron tube parts, Test equipment (Elec- 
tronics), Materials, Electrophoresis. 


Contents: 

Target bowl manufacture 
Electrophoretic coating 

Setting and vitrification 

Mesh thickening and evaporation 
Tooling and equipment 
Specifications and drawings 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD=-410 983 Div. 8 5 


(TISTP/FEM) OTS price $4.60 


Ghana U. (Africa). 

EQUATORIAL STUDY OF IRREGULARITIES IN THE 
IONOSPHERE. 

Summary rept. no. 2, Oct 61-Dec 6 
by B. R. Clemesha, G. S. Kent, J. 
R. W. H. Wright. 1 Mar 63, 4Op. 
Contract AF61 052 421 

AFCRL 63 197 


« 


R. Koster, and 
Unclassified report 


Descriptors: (*Ionospheric propagation, 
Tropical regions), (*Propagation, High fre- 
quency), Ionosphere, Atmospheric sounding, 
Experimental data, Theory, Diurnal variations, 
Scattering, Radio signals, Ranges (Distance), 
Doppler effect, Pulse modulation, Radio waves, 
Electromagnetic waves, Drift, Velocity, Fre- 
quency, Distribution. 


A number of experiments which were designed to 
investigate F region irregularities by means of 
the back-scatter technique are described. The 
experimental techniques are described briefly, 
and the results given in detail. The results 
show the seasonal and nocturnal variations in 
the occurrence of irregularities which scatter 
18 Mc/s. signals, the size and drift velocity 
of patches of irregularities, the height at 
which the irregularities occur, and the motion 
of the irregularities, as opposed to the motion 
of the patch. The results are discussed in the 
light of information obtained by other workers 
using different techniques. (Author) 


AD-410 987 Div. 8 
.TISTE/ JWS) OTS price $10.1C 


Microwave Associates, Inc., Burlington, Mass. 
HANDBOOK ON HIGH POWER CAPABILITIES OF WAVEGUIDE 
SYSTEMS, 

Final progress rept., 

by Meyer Gilden. 21 June 63, 98p. 


Contract NObsr85190 Proj. SROO080302 
Unclassified report 


Descriptors: (*Waveguides, Design), (*Hand- 
books, Waveguides), Radiofrequency power, 
Standing wave ratios, Electromagnetic pulses, 
Gases, Temperature, Electric fields, Radiation 
damage, Low pressure research, Configuration, 


The high power capabilities of waveguide systems 
are specified, for the commonly used waveguide 
modes of propagation, in terms of electrical 
breakdown at high peak powers and excessive tem- 
perature rise at high average power. The mate- 
rial includes the characteristics of various 
gases and the effects of such factors as pulse 
length, repetition rate, gas temperature, har- 
monics, spurious modes and standing waves. Also 
included are the effects resulting from non—uni- 
form conditions in electric field and gas tem- 
perature, The information is given primarily 

in graphical form from which the values of power 
Can be readily obtained, A section also discusses 
the problems associated with reducing the likeli- 
hood of the occurrence of failures in high power 
Waveguide systems. (Author) 


AD-410 988 Div. 8 
(TISTP/FEM) OTS price $12.5 

Microwave Lab., Stanford U., Calif 

SECOND HARMONIC GENERATION USING FERRIMAGNETIC 


MATERIALS WITH MICROWAVE RESONATORS, 


by E. K. Kirchner. Apr 63, 169p. ML rept. no. 
1028; SR2 

Contract AF19 628 342, Proj. Aé€ , Task Aé 
AFCRL 63 124 


Unclassified report 


Descriptors: (*Frequency multipliers, Ferri- 
magnetic materials), (*Microwave oscillators, 
Traveling wavetubes), Crystals, Yttrium com- 
pounds, Iron compounds, Garnet, Cavity resona- 
tors, Microwaves, Coaxial filters, Absorption, 
Resonance, Experimental data, Circuits, Micro- 
wave networks, Harmonic oscillators, Magnetic 
fields. 


An experimental and theoretical investigation of 
frequency doubling using ferrimagnetic materials 
with microwave resonators is presented. Theoreti- 
cal and experimental results are correlated to 
obtain a better understanding of the process of 
frequency doubling with ferrimagnetic materials. 
The investigation started with an experimental in- 
vestigation of a traveling-wave type frequency 
doubler. Polycrystalline strips of yttrium iron 
garnet and of Ferramic R-1 were placed in the 
traveling-wave type device. Although the effi- 
ciency of the device was low, the experiments 
served their purpose by verifying the theory 
developed by Auld, et al. The traveling-wave 
device also served as a model for the more effi- 
cient traveling-wave ferrite frequency doubler 
designed by Bady in which he utilized ferrimag- 
netic materials with high anisotropy. (Author) 


AD-411 121 Div. 8 
(TISTE/JWS) OTS price $4.60 


Radio Corp. of America, Harrison, N. J. 

A LOW=-NOISE, MULTIPLE-FUNCTION, X-BAND TRAVELING- 
WAVE TUBE, 

Interim development rept, no. 4, 1 Mar-—31 May 63, 
by G. Hodowance, C,. Bacher and R, McMurrough, 


28 June 63, 4ip. 
Contract NObsr87535, Proj. SROO8 03 4, Task 9293 
Sub. 


Unclassified report 


Descriptors: (*Traveling wave tubes, Design), 
(*Amplifiers, Secondary emission), X-band, 
Electronic countermeasures, Containers, Glass, 
Metal seals, Ceramic materials, Limiters, 
Helixes, Focusing, Detectors, 


Efforts were continued on a program to design and 
develop a low-noise, multiple-function, X-band 
traveling-wave tube, for simultaneous operation 
as a linear X-band amplifier, limiter, and video 
detector in an electronic countermeasures system, 
The major effort during this period was expended 
in the evaluation of prototype tubes and focusing 
packages. The tubes fabricated were of glass or 
of hybrid glass=-metal ceramic consturction in 
which only certain functions were evaluated, as 
well as metal ceramic structures in which all 

the proposed functions have been integrated, The 
evaluations have indicated that most of the design 
objectives can be met now and that any further 
necessary design revisions can be best made in 
completely integrated tubes of metal ceramic 
construction. Meanwhile, improvements in metal- 
ceramic technology, and the design refinements 
being made in the focusing structure and overall 
package design, are intended to simplify and 
increase the reliability of the proposed tube 
design. (Author) 


AD-411 130 Div. 8, 26 
(TISTM/REB) OTS price $8.10 


Fairchild Semiconductor Div., Fairchild Camera 
and Instrument Corp., Mountain View, Calif. 
PRODUCTION ENGINEERING MEASURE, 2N914 AND 2N995, 











Division 8 - ELECTRONICS AND ELECTRONIC EQUIPMENT 


Quarterly rept., 30 Jan=-30 Apr 63, 
by P. M. Weiler. 30 Apr 63, Iv. 
Contract DA36 039sc86726 
Unclassified report 


Descriptors: (*Transistors, Manufacturing 
methods), Silicon, Epitaxial growth, Relia- 
bility (Electronics), Bonding, Impurities, 
Stresses, Tests. 


Contents: Lead Attach Improvement: change in 
metal system, small ball bonding, wire study, 
ultrasonic bonding, and dynamic and step stress 
testing; Preparation of substrate for epitaxial 
growth; Improve header plating; Eliminate gross 
particles; and Improve die attach. 


AD-411 134 Div. 8, 26 
(TISTE/CAM) OTS price $2.60 


Bliley Electric Co., Erie, Pa. 

PRODUCTION ENGINEERING MEASURE QUARTZ CRYSTAL 

UNITS CR-(XM-40)/U (2.5 MC HIGH PRECISION). 

Quarterly progress rept. no. 7, 1 Dec 62- 

28 Feb 63, 

by J. M. Wolfskill, R. T. 

Mouck, 1963, 26p. 

Contract DA36 039sc85958, Order no. 6013PP61 81 81 
Unclassified report 


Schlaudecker and Robert 


Descriptors: (*Quartz resonators, Medium 
frequency), (*Manufacturing methods, Quartz 
resonators), Aging (Materials), Specifications, 
Frequency stabilizers, Measurement, Crystal 
ovens, Temperature, Production. 
A description is presented of the successful 
performance of the exact aging test prescribed 
by the CR-(XM-40)/U specification: evaluation 
of daily aging rates by means of consecutive, 
daily readings. Sample units have been shown 
to have aging rates of less than 5 parts in 
10 billion per day (after three weeks). This 
confirms our previous conclusion, based on 
computation of daily aging rates as average 
values, that the sample units met the requirement 
and that only the test method was deficient. A 
curve is presented showing that the BG11AH-5 
crystal which is being used as a reference did 
not change more than 2 parts in 10 billion per 
day, as measured against a Sulzer 5A standard, 
and that the maximum changes between the two 
Standards did not exceed +3 parts in 10 billion 
during a 24-day period. Curves are also presented 
showing that the aging rates of sample units, 
properly temperature controlled, are will within 
the permitted 5 parts in 10 billion per day. 
(Author) 


AD-411 149 Div. 8 
(TISTE/CAM) OTS price $2.60 


Boeing Co., Seattle, Wash. 
QUALIFICATION TEST REPORT FOR MODEL SPECIFI- 
CATION S-133-111-1-15 AND QUALIFICATION SUPPLE- 
MENT I THEREOF, ANTENNA AS-1184/G6SQ-54, 
by M. J. Kostrey. 6 Mar 63, 24p. Rept. no. 
D2 6596 2 
Contract AFO4 647 289 
Unclassified report 


Descriptors: (*Guided missile antennas, 
Specifications), Tests, Temperature, Humidity, 
Altitude chambers, Antenna radiation patterns, 
Test facilities. 


AD-411 150 Div. 8, 25 
(TISTP/JW) OTS price $1.60 


IIT Research Inst., Chicago, I11l. 

TWO-CONDUCTOR LOW-PASS TRANSMISSION LINE THEORY. 
Quarterly rept. no. 8, 

by Henry G. Tobin. 25 June 63, 15p. 
516798 

Contract N178 7927, 


Rept. no. 


Proj. E167 
Unclassified report 


Descriptors: (*Transmission lines, Electrical 
conductance (*Coaxial cables, Attenuation 
Electric connectors, Dielectric properties, 
Ferrites, Analysis of variance 


The effects of variations in the contact between 
the dielectric and the two conductors of an atten- 
uating coaxial cable were studied. It is shown 
that the contact given by a closely-knitted copper 
braid over the outside of the cable gives as good 
a contact as is commercially feasible. The dif- 
ficulty arises from poor contact at the inner 
conductor. Several additional cable types are 
now on order in order to determine if standard 
commercial manufacturing techniques can be used 
to construct a cable which will meet design spec- 
ifications. Lines which utilize a ferrite as the 
dielectric were constructed. It was found that 
at least a two-fold increase in the attenuation 
of such a line can be realized through the use of 
a thin resistive film to periodically load the 
line, Ferrite-filled dielectrics were investi- 
gated. Experimental evidence indicates that 
little additional benefit is derived from such a 
technique over the use of any metallic filler. 
Techniques were also studied for allowing the use 
of frequency-dependent, semi-solid materials to 
be incorporated into a practical line design. 
This may be accomplished through the use of 
lauric acid to solidify the line. (Author) 


AD-411 180 bis, 8,426 
(TISTE/CAM) OTS price $1.60 


Midland Mfg. Co., Inc., 
CR-(XM-44) /U. 
CRYSTAL UNITS. 
Quarterly progress rept. no. 3, 1 Oct-31 Dec 62. 
31 Dec 62, 17p. 
Contract DA36 039sc86717 

Unclassified report 


Kansas City, Kans. 
MODERATE PRECISION GLASS ENCLOSED 


Descriptors: (*Quartz resonators, Crystal 
holders), (*Crystal holders, Glass seals 
(*Manufacturing methods, Crystal holders) 
Processing, Seals (Stoppers). 


The construction and assembly of the first glass 
holder sealing equipment has been completed. 
Modifications will be necessary. Sealing experi- 
ments have been conducted with several induction 
heating coils. (Author 


AD-411 


201 Div. 8, 25 
(TISTP/WH) 


OTS price $2.60 


Aerospace Information Div., Washington, D. C. 

LONG LINES WITH PARAMETERS VARYING ALONG THEI 

LENGTH. 

3 July 63, 18p. 

AID Report T63 90 

Unclassified report 

Trans. from Elektrichestvo, 2, pp. 53=59, Jan 50. 
Descriptors: (*Transmission lines, Electrical 
properties), Coaxial cables, Antennas, Integral 
equation, Differential equations, Theory. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-411 210 


Rvs @2 2 
(TISTP/FEM) 


OTS price $6.60 


Massachusetts Inst. of Tech., Cambridge. 
THE RESPONSE OF SOILS TO DYNAMIC LOADINGS, 
by Frederick V. Lawrence, Jr. Mar 63, 1v. 
no. 143; Research rept. R63 8. 
Contract DA22 079eng224, Subproj. 
Subtask 13.009 


Rept. 


8S12 95 002, 


Unclassified report 


Descriptors: (*Soils, Propagation), 
sonic radiation, Crystals), 
Titanium compounds, Velocity, Pressure, Measure- 
ment, Sand, Glass, Wave transmission, Piezo- 
electric transducers, Pulse generators, Ceramic 
materials, Experimental data, Errors, Colloids, 
Sandstone, Shear stresses, Elasticity. 


(*Ultra= 
Barium compounds, 


Dilatational waves of ultrasonic frequency are 
produced in a laboratory specimen of soil by 
energizing a barium titanate crystal, and the 
resultant waves picked up by a second crystal, 

The transit time of the wave front is observed by 
displaying input and output signals on an oscil-=- 
loscope, Wave velocity as a function of confining 
pressure was measured for Ottawa sand and for 
glass beads, The velocity varied somewhat with 
specimen thickness, apparently because of dis- 
persion of very high frequency portions of the 
wave front. The measured velocity varied approxi- 
mately as the 1/4 to 1/5th power of the confining 
pressure, and agreed very closely with the values 
calculated from Brandt's equations. The measured 
velocities were reasonably consistent with the 

rod and shear wave velocities reported by Richart. 


(Author) 
AD-411 216 Div. 8 
(TISTP/FEM) OTS price $9.10 


Magnavox Co., Fort Wayne, Ind. 
QUARTZ CRYSTAL OSCILLATOR CIRCUITS STUDY. 


Quarterly rept. no. 2, 1 Dec-28 Feb 63, 
by D. Firth. 17 July 63, 1v. Rept. no. TP63 849 
Contract DA36 O039AMCO0O043, Proj. 3A99 15 O04 


Unclassified report 


Descriptors: (*Crystal oscillators, Hand- 
books), (*Handbooks, Crystal oscillators), 
(*Electron tubes, Oscillators), Quartz, 

Quartz resonators, Design, Circuits, Extremely 
low frequency, Very low frequency, Medium 
frequency, High frequency, Very high frequency, 
Networks, Capacitance, Feedback, Amplifiers, 
Transistors, Resonance, Triodes. 


A complete design procedure for grounded cathode 
Pierce-type triode oscillators in the 0.8- to 
20-mc frequency range is presented. The char- 
acteristics of quartz crystal units and triodes 
applicable in this frequency range, and the in- 
herent interaction between their characteristics 
are included. Methods of obtaining compatible 
Operation between the crystal unit and the vacuum 
tube are presented, as are details of the various 
factors influencing oscillator frequency stabil- 
ity and miscorrelation. From this background in- 
formation the optimum tube characteristics and 
circuit component values are derived and assembled 
into a design procedure. (Author) 


AD-411 222 Div. 8 
\TISTP/JP) OTS price $2.60 


Rand Corp., Santa Monica, Calif. 

PERFORMANCE OF THE BIASED SQUARE-LAW SEQUENTIAL 
DETECTOR IN THE ABSENCE OF SIGNAL, 
by William B. Kendall. July 63, 25p. RM3759PR 
Contract AF49 638 700 


Unclassified report 


Descriptors: (*Signals, Detection), 
tors, Statistical analysis), 
distributions, Signal to noise ratio, Probabil- 
ity, Statistical test, Sequential analysis, 
Statistical processes, Integral equations, 


(*Detec- 
Statistical 


G. E, Albert's general sequential test for making 
one of r distinct decisions about a distribution 
function F (x sub i given x sub (i-1)) by observ- 
ing a sequence of x sub i's is presented, and his 
results, which give the performance of this test 
as the solutions of integral equations, are 
Stated. These equations are then used to treat 
the incoherent detection of a sinewaye in Gaussian 
noise by a biased square-law detector. This 
detector uses samples y sub j of the envelope of 
the received waveform to calculate the sums x sub 
i = k times the summation between i and j = 1 of 
((y sub j) squared-bias), i = 1, 2, -,» and 
sequentially compares the x sub i to two thres- 
holds until an x sub i less than the lower thres- 
hold B or greater than the upper threshold A is 
found. Then if x sub i less than or equal to B 
it is decided that the signal is not present 
(dismissal), and if A less than or equal to x 

sub i it is decided that the signal is present 
(alarm). For y sub j having the Rayleigh proba- 
bility distribution f(y) = y exp (minus y squared 
divided by 2), i.e., for the received waveform 
consisting of Gaussian noise alone, exact solu- 
tions are obtained for the probability of (false) 
alarm and for the average test duration. These 
solutions are unique in that they involve no 
approximations. Curves of the probability of 
false alarm versus the upper threshold A, and of 
the average test duration versus the expected 


input signal-to-noise ratio are presented. 
(Author) 


AD-411 224 Div. 8, 15 
(TISTP/JP) OTS price $5.60 


Northeastern U., Boston, Mass. 


DESIGN OF INPUT WAVEFORMS TO YIELD TIME~LIMITED 
ORTHOGONAL OUTPUTS, 


by Jane B. Campbell and F. B. Reis. Mar 63, 61p. 
Scientific rept. no. 3 
Contract AF19 604 7494 and Grant AF AFOSR62 371, 


Proj. 4610, 
AFCRL 62 907 


Task 461003 
Unclassified report 


Descriptors: (*Linear systems, Mathematical 
analysis), Communication theory, Signals, Elec- 
tromagnetic waves, Electromagnetic pulses, 
Integrals, Integral transforms, Functions, 
Polynomials. 


Given a time-invariant, 
impulse response h(t), system function H(s), is 
there a set of input signals which results in a 
set of output signals that are orthogonal on a 
given interval of time. A solution to the pro- 
blem is discussed, Restraints are imposed on in- 
put and output sets to evolve problems of prac- 
tical engineering interest, A feasibility study 
is made of the solution proposed. For this pur- 
pose a rational system function H(s) = N(s)/D(s) 
is assumed, Restraints imposed on both input and 
output sets are that the functions be real-val- 
ued, of finite energy and time-limited, It is 
shown that the proposed solution involves finding 
a set of real-valued, finite-energy p,(t) which 


are ‘sufficiently differentiable' for the ra- 
tional system function and which have the prop- 
erty that the set N(%) p,(t) is orthogonal, 
N(Q) being the polynomial of differentiation 
equivalent to the polynomial N(s). Techniques 
for determining members of a set py (t) are 


described. It is demonstrated that many such 


sets can be found for a given rational H(s). 
(Author) 


linear system, with 








Division 8 - ELECTRONICS AND ELECTRONIC EQUIPMENT 


AD-411 249 
(TISTE/JWS) 


Div. 8 
OTS price $5.60 


Dewey, G. C. and Co. Inc., New York. 
A STUDY OF CORRELATOR BEHAVIOR USING 
STATIONARY'* SIGNALS, PART I, 
by W. G. Chesnut. 17 June 63, 
R127 1 

Contract NONR3158 00 


* 'NON- 


54p. Rept. no. 


Unclassified report 


Descriptors: (*Correlators, Radio signals), 
(*Correlation techniques, Radiofrequency inter- 
ference), Statistical functions, Mathematical 
models, Signal to noise ratio, Analog systems, 
Clipper circuits, Probability, Modulation, Gain. 


Efforts were directed toward developing the ex- 
pected correlation behavior of analog and clipper 
correlators processing non-stationary signals 
(multiplicative Sodaet may result in slightly 
degraded correlator performance though the de- 
gradation is the same for the two correlators. 
Non-stationary noise may degrade analog processing 
gain whereas it appears to improve the processing 
by the clipper correlator. The development is 
restricted to the cage of small signals buried in 
noise. A companion article presents the results 
of an experimental investigation designed to 
evaluate the developments in this report, as well 
as to investigate correlator behavior for the 
case of large signals. (Author) 


AD-411 252 Div. 8&8 
(TISTE/JWS) OTS price $5.60 


Martin Marietta Corp., 
OPTIMUM APERTURE STUDY. 
Final rept., ~ 

by E. Lefferts and D. Lee. June 63, 55p. RM235 
Contract AF30 602 2676, Proj. 4506, Task 450604 
RADC TDR63 188 Unclassified report 


Baltimore, Md. 


Descriptors: (*Antennas, Mathematical anal- 
ysis), (*Antenna radiation patterns, Mathe- 
matical prediction), Least squares method, 
Calculus of variations, Field theory, Antenna 
lobes, Gain, Special functions. 


Efforts were directed to study the applicability 
of the Wiener-Spencer theorem to antennas. This 
theorem states that minimum standard deviation 

of the far-field power pattern occurs when the 
illumination function corresponds to the lowest 
mode of vibration of a membrane stretched across 
the aperture opening. This final report studies 
various representative distributions and far- 
field power patterns for different antennas. Also 
presented are the analytical solutions of optimum 
illumination distribution for linear, square, 
circular and elliptical antennas, and the respec- 
tive expressions for far-field power diffraction 
pattern, and the zeroth and second moments, The 
illuminations and far-field patterns for the 
optimum and nonoptimum cases are plotted. A 
comparison is made of various nonoptimum distri- 
butions and the optimum distributions as deter- 
mined by the Wiener-Spencer theorem. Moreover, 
estimates are given of the cost and effort re- 
quired for the hardware implementation of the 
antennas with the optimum illumination, (Author) 


AD-411 259 Div. 8 
(TISTP/FEM) OTS price $5.60 


Emerson and Cuming Inc., Canton, Mass. 
H-WAVES ON AN ANISOTROPIC DIELECTRIC SLAB. 
Final rept., 

by E. J. Luoma and S. J. Mason. Oct 62, 15p. 
Contract AF19 628 463, Proj. 4600 

AFCRL* 62 776 Unclassified report 


Descriptors: (*Antennas, Propagation), (*Elec- 
tromagnetic wave reflections, Dielectrics), 
(*Design, Antennas), Thickness, Velocity, 
Anisotropy, Magnetic fields, Computers, 
Analysis, Electromagnetic waves, Theory, 
Tables, Attenuation, Frequency, Antenna radia- 
tion patterns, Magneto-optic effect, Sheets, 
Partial differential equations. 


The propagation of H-waves on an anisotropic 
dielectric slab, with a view toward providing 
information of possible interest for the design 
of surface-wave antennas, was investigated. 

The calculations were carried out on an IBM 
7090 data processing system and the results are 
in the form of tables and plots of propagating 
wavelength versus frequency, with the longitudi- 
nal and transverse dielectric constants of the 
slab as parameters. The results show a trans-= 
verse dielectric constant only slightly larger 
than unity, together with a large longitudinal 
dielectric constant, yield a propagation wave- 
length only slightly less than that in free 
space over a wide frequency range. Such a 
structure may be of use.in the design of sur- 


face-wave antennas. (Author) 
AD-411 267 Div. 8 
(TISTE/OHD) OTS price $8.60 


Texas Instruments Inc., Dallas. 

PRODUCTION ENGINEERING MEASURES TO INCREASE TRANS- 
ISTOR RELIABILITY. 

Quarterly progress rept. no. 2, 
31 Dec 62, 75p. 

Contract DA 039sc86730 


1 Oct-31 Dec 62. 


Unclassified report 


Descriptors: (*Transistors, Manufacturing 
methods), Reliability (Electronics), Test meth- 
ods, Cleaning, Packaged circuits, Fixed con- 
tacts, Diffusion, Welding, Silicon. 


Work continued on the process items and progress 
was made in the following areas: (1) Continued 
improvement was made in material preparation area, 
particularly in the area of slice cleaning; (2) 
The new package was tooled and modified slightly. 
A machine for accurately assembling the slug and 
header was built and evaluated satisfactorily; 

(3) Work continued on improved contacts. A 

gold alloy collector braze and a cold=-bonded al- 
uminum emitter and base contact was adopted for 
the planar device; (4) Several pieces of equip- 
ment were built to facilitate process control; 

and (5) Planar diffusion processes were optomized 
in production facilities. The Dry Box Line for 
assembling the planar device was made operational. 
The areas of engineering activity were as follows: 
(1) Material preparation, (2) Cleaning techniques 
and problems, (3 Assembly prior to encapsulation, 
(4) Package improvement, (55 9 oS | assurance, 


and (6) Value achievement. (Author 
AD-411 274 Div. 8 
(TISTP/JP) OTS price $9.10 


Johns Hopkins U 
Baltimore, Md. 
REPRESENTATION AND ANALYSIS OF SIGNALS. PART XIV. 
TIME-VARYING SYSTEMS WITH SEPARABLE SYSTEM 
FUNCTIONS, 

by Leonard Weiss. 30 
Contract Nonr24853 


-» School of Engineering, 


Jan 63, Q9Ap. 
Unclassified report 


Descriptors: (*Networks, Differential equa- 
tions), (*Signals, Mathematical analysis), 
Communication theory, Functions, Time-lag 
theory, Modulation theory, Analog computers, 
Control systems, Integral transforms. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


The relationship of the differential equation of 
a system to the system's weighting pattern (im- 
pulse response) is discussed. The realization of 
linear differential systems is discussed, and 
some ''tricks'' regarding manipulation of the 
position of function generators in an analog- 
computer type realization (without changing the 
input-output relation) are presented. Time- 
varying systems describable by separable s-domain 
system functions are discussed. An s-domain sys- 
tem function H(s,t) is defined by regarding the 
response of a linear differential system to an 
input est as H(s,t)est. The interpretation of a 
separable H(s,t) in terms of the corresponding 
weighting pattern and differential equation is 
discussed, and it is proved that a sufficient 
condition for separability is that H(s,t) be 
rational in s. It is also shown that a non- 
rational separable H(s,t) must of necessity be a 
representation of a non-separable H(s,t) consist- 
ing of a finite number of terms. (Author) 
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Mitre Corp., Bedford, Mass. 
ELECTRON BEAM PARAMETRIC AMPLIFIER, 


by A. P. Murphy and J. H. Phillips. June 63, 
52p. TM3549 
Contract AF19 628 2390, Proj. 750 


ESD TDR63 256 Unclassified report 


Descriptors: (*Parametric amplifiers, Noise 
(Radio)), (*Noise (Radio), Parametric ampli- 
fiers), Theory, L band, Electron beams, Elec- 
tromagnetic fields, Magnetic fields, Modula- 
tion, Pumping (Electronics), Electron guns, 
Gain, Bandwidth, Coupling circuits, Stability, 
Attenuators, Waveguide circulators. 


Research concerned a study of low noise para- 
metric amplifiers. A commercially purchased 
L-bahd electron beam parametric amplifier was 
evaluated and a tutorial presentation of standard 
noise theory is given. Methods that can be 
employed to reduce the noise figure of a para- 
metric amplifier are also discussed. (Author) 
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Div. 8 
OTS price $1.10 


Norwegian Defense Research Establishment, 

A NOTE ON THE PROPERTIES OF INERT NETWORKS, 

by A, Tonning. 16 Nov 62, 7p. 

Contract AF61 052 484 

NDRE Technical note no, 63 AFCRL 63 32 
Unclassified report 


Descriptors; (*Networks, Transformers), 
tering, Matrix algebra, Equations, 
currents, Electric potential, 
Differential equations, 


Scat=- 
Electric 

Vector analysis, 
Electromagnetic fields. 


It is shown that an inert network as defined by 
Thornton always has a scattering matrix which is 
real, orthogonal symmetric and independent of 
frequency, and that any network with these proper- 
ties may be realized as a bank of 


ideal transfor- 
mers, (Author) 
AD-411 326 viv, 8, 5 
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Motorola Inc., Phoenix, Ariz. 
COMPATIBLE TECHNIQUES FOR INTEGRATED CIRCUITRY. 
Quarterly rept. no. 6, 1 June-31 Aua 62. 
31 Aug 62, 1v. 
Contract AF33 616 8276 
Unclassified report 
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Descriptors: (*Integrated circuits, Process- 
ing), (*Amplifiers, Integrated circuits), 
(*Electronic equipment, Integrated circuits), 
(*Digital systems, Integrated circuits), 
(*Transmitter-receivers, Integrated circuits), 
Dielectric films, Oxides, Tin, Electronic com- 
mutator, Electronic switches, Ultrahigh frequen- 
cy, Computer logic, Electric insulation, Mod- 
ules (Electronic), Metal films, Fixed contacts, 
High frequency, Dioxides, Diffusion, Epitaxial 
growth, Coding, Very high frequency, Amplifiers, 
Radiofrequency amplifiers, Transistor ampli- 
fiers, Capacitors, Tantalum capacitors, Elec- 
trical networks, Packaged circuits, Tuned 
circuits, Films, Semiconductor divices, Diodes 
(Semiconductors), Transistors, Relaxation 
oscillators, Semiconducting films, Materials, 
Aluminum, Silicon, Resistors, Manufacturing 
methods, Vapor plating, Tests, Electric poten- 
tial, Gain. 


Contents: Thin Film Technology; Thin Film Fab- 
rication; Design of Integrated Radio Frequency 
Amplifiers; Methods of Isolation of Active Ele- 
ments in Integrated Circuits; Integrated Devices 
for Hybrid Circuits; Digital System Design; and 
UHF Transreceiver Design and Fabrication, 
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(TISTP/FEM) OTS price $1.60 


Mitre Corp., Bedford, Mass. 

THE EFFECT OF POLARIZATION ROTATION IN THE 
IONOSPHERE ON HORIZON SEARCH RADARS, 

by R. H. T. Bates. June 63, 11p. W5654 
Contract AF19 628 2390, Proj. 602 

ESD TDR63 250 Unclassified report 


Descriptors: (*Search radar, 
(*Polarization, Rotation), 
signals, L band, S band, 
Radio waves, Propagation, 
Earth, Frequency, 
frequency, 
density, 


Polarization), 
Ionosphere, Radar 
Magneto-optic effect 
Magnetic fields, 
Radar reflection, Very high 
Ultrahigh frequency, Electron 
Measurement, Geometry, Range finding. 


For long-range horizon search radars it is con- 
cluded that dual polarization reception (or the 
reception of the opposite hand of circular 
polarization from that transmitted, when circular 
polarization is transmitted) is necessary for 
radars operating at UHF and below. Dual polari- 
zation reception may be necessary for L-band 


radars. Dual polarization reception is not 
necessary for radars operating at S-band and 
above. (Author) 
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Hoffman Electronics Corp., Los Angeles, Calif. 
DEVELOPMENT AND FABRICATION OF ANTENNA GROUP 
AN/GRA, 

Quarterly progress rept. 
by F. C. Carpenter. 1 
Contract DA36 03 
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Apr 63, 29p. 
9SC90847, DA Proj. 2Z54 02 

Unclassified report 


Jan-1 Apr 63, 


001 


Descriptors: (*Omnidirectional antennas, 
Antenna masts), (*Antenna masts, Hydraulic 
systems), Bandpass filters, Standing wave 
ratios, High frequency, Helixes, Control 
panels, Measurement, Harmonic analysis, 


Ground 
(Electrical). 


A ground system for Antenna Group AN/GRA was de- 


veloped after extensive testing at three antenna 


test sites where the following soil conditions 
prevail: (1) rocky, low conductivity soil, (2) 
rich, sandy-loam soil, 


and a compromise of (1 


Lif 
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and (2). The physical, electrical, and mechani- 
cal characteristics of the ground system were 
determined. It was concluded to use a counter- 
poise or ungrounded system that would provide a 
minimum of losses and ease of installation for 
field conditions. Weight reduction studies were 
conducted to bring the system weight in line with 
that of the Signal Corps Specification. This was 
accomplished by the elimination of nonessential 
components. It was concluded to eliminate one of 
the two hydraulic pumps. This reduced the ef- 
ficiency of the hydraulic system somewhat, but 
was within specifications. (Author) 
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(TISTP/FEM) OTS price $3.60 

Lockheed Aircraft Corp., Sunnyvale, Calif. 

ELECTRON SPIN ECHO RESONANCE. 

Annual status rept. no. 5, 

by D. Kaplan. 1 May 63, 1v. 3 53 63 2 

Contract NOnr2541 O00, Proj. O48 125 
Unclassified report 


Descriptors: (*Computers, Microwave frequency), 
(*Spin, Resonance), (*Paramagnetic resonance, 
Electrons), Frequency, Bandwidth, Varactor 
diodes, Nuclear spins, Cryogenics, Cryogenic 
Storage devices, Spectroscopy, Instrumentation, 
Experimental data, Pulse modulation, Gates 
(Circuits), Magnetrons, Radio receiver, Switch- 
ing circuits, 


The application of the spin echo phenomenon in 
paramagnetic electron systems as a compatible 
memory element in a microwave carrier computer 

is discussed. Recent experimental results 
involving spin echo phenomena from crystalline 
electric field interactions at microwave frequen- 
cies are evaluated for memory applications and 
extrapolated for projected memory systems. In- 
Strumental techniques developed for these micro- 
wave spin echo studies are described. (Author) 
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(TISTE/JWS) OTS price $3.60 


Cooley Electronics Lab., U. 

Arbor. 

STUDY OF PHASE-SHIFT AMPLIFIER TECHNIQUES. 

Quarterly progress rept. no. 1, 1 Oct-31 Dec 6% 

by D. K. Adams. Feb 63, 30p. Rept. no. 5407 1P 

Contract DA36 039amc00059, Task 2Z44 031 17 
Unclassified report 


of Michigan, Ann 


Descriptors: (*Parametric amplifiers, 
shifters), (*Varactor diodes, Parametric 
amplifiers), Ferrites, Diodes (Semiconductor), 
Pumping (Electronics), Transmission lines, 
Phase detectors, Mathematical models, Wave- 
guide circulators, Crystal detectors, Micro- 
wave frequency, Magnetic amplifiers. 


Phase 


Progress was made in studying simple-varactor, 
multiple-varactor and ferrite-core phase-shift 
amplifiers. A single-varactor amplifier was 
built in an optimum structure. The latter 
operates in the reflection mode with a circula- 
tor. The principle weakness of this structure 
was the diode detector, so considerable study 

has been made of this detector. Efficiencies 

in excess of 50 percent have now been measured. 
Study was also made of a transmission line 
periodically loaded with varactors to see what 
benefits this technique will provide. A suitable 
structure was designed and is being tested. Also 
described are ferrite core techniques, which are 
being used to investigate phase-shift amplifiers 
with multiple pumping. A related effect, employ- 
ing subharmonic oscillations to increase gain, 

is also discussed. (Author) 
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Westinghouse Electric Corp., Pittsburgh, Pa. 

A SIMPLE METHOD OF PROTECTING A SUPERHETERODYNE 
RECEIVER FROM PARALYSIS DURING PULSED R, F. 
APPLICATIONS, 


by J. de Klerk. 10 Oct 62, 22p. SR3 
Contract AF19 ¢ 8826, Proj. A¢ - rask Af 
AFCRL 62 92¢ Unclassified report 


Descriptors: (*Radio receivers, Radiofrequency 
pulses), (*Diodes (Semiconductor), Switching 
circuits), Intermediate frequency amplifiers, 
Test equipment (Electronics), Measurement, 
Timing circuits. 


In pulsed RF techniques, 
ultrasonic and hypersonic investigations, one 
of the problems encountered is paralysis of the 
receiver during and some time after the trans- 
mitter pulse. An inexpensive and effective 
method of preventing receiver paralysis is a 
solid state diode switch inserted in the line 
between the IF preamplifier and the main IF 
amplifier. (Author) 


such as those used for 
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Div. 8, 30 
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OTS price $2.60 


Westinghouse Electric Corp., Pittsburgh, Pa. 
STUB TUNER IMPEDANCE MATCHING IN A HELIUM 
CRYOSTAT, 

by J. de Klerk. 9 Oct 62, 35p. SR2 
Contract AF19 604 8826, Proj. 4600, 
AFCRL 62 925 Unclassified 


Task 460003 
report 


(*Impedance matching, Coaxial 


aoaeaat tac 
. (*Coaxial cables, Impedance matching), 


cables 


Helium, Cryrostats, Ultrahigh frequency, Tuning 
devices, Probes (Electromagnetic), Seals 
(Stoppers). 

When UHF or microwave cavities in coaxial systems 


are operated in a helium cryostat 
cables have to be employed 
energy into and out of the 
ing to the cavity can only 
impedance matching between 
and the cavity. The matching difficulty has been 
overcome in this laboratory by designing and 
constructing a right angle stub tuner which can 
be operated in liquid helium. (Author) 


long co-axial 
for coupling the RF 
cavity. Optimum coupl- 
be achieved by correct 
the co-axial cables 
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David Sarnoff Research Center, Princeton, N. J. 
MAXIMIZING THE PERFORMANCE OF PHOTOCONDUCTORS. 


Final rept., 15 Sep 62-15 Mar 63, 
by W. M. Anderson, A. B. Dreeben, J. Dresner, and 
P. Mark. Apr 63, 65p 


Proj 4608, Task 460804 
Unclassified report 


Contract AF19 604 8353, 
AFCRL 63 145 


Descriptors: (*Hall 
(*Selenium, Hall 
X-ray diffraction 


effect, Measurement), 
effect), Photoconductivity, 
analysis, Scattering, Elec- 
trons, Drift, Electron beams, Electronic 
equipment, Electrometer, Vacuum apparatus, 
Evaporation, Copper compounds, Cadmium com- 
pounds, Sulfides, Crystals, Impurities, Pho- 
tomicrography, Chemical analysis, Valence, 
Photoelectric effect. 


Hall effect measurements for photogenerated car- 
riers in vitreous Se showed that n-type photo- 
conductivity predominates in illuminated layers, 
while current is carried mainly by holes in 
unexcited Se. The electron mobility is 0.32 


36 


whe ome eS BIE 


SLT RUNTENE ERENT 


————— 


Se ar Ae a my ame oe 


Za an am af oe 4.. 


—— 


a at ae te oe oe 


— 


oR TEI TTT 


SOREL, RRMA 


SO ORE a TO 


ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


plus or minus 0.1 cm squared/v s. The formation 
of precipitates of acceptor impurities in large 
CdS crystals has been demonstrated for concentra- 
tions as low as 2 x 10 to the -2%, the upper 
limit for the solubility of Cu in CdS. Cu and 

Ag sulfides exist as rods at low concentrations. 
At concentrations near 1%, Cu forms large discs. 
Au segregates as hexagonal platelets of elemental 


Au. Inclusions have a particular orientation 
with respect to the C-axis of CdS. (Author) 
AD-411 388 Div. 8 


(TISTE/JBM) OTS price $2.60 


General Electric Co., Auburn, N. Y. 

THE RESEARCH AND DEVELOPMENT OF HIGH CURRENT AND 

HIGH VOLTAGE SILICON CONTROLLED RECTIFIERS, 

Quarterly progress rept. no. 4, 1 Apr-30 June 63 

30 June 63, 10p. 

Contract NObsr 87648, Proj. SF 013 11 05 
Unclassified report 


. 


Descriptors: (*Crystal rectifiers, Semicon- 
ductor devices), (*Semiconductor devices, 
Crystal rectifiers), (*Electric switches, 
Semiconductor devices), Silicon, Processing, 
Specifications, Electric potential, Time, Dif- 
fusion, Gold, Test equipment (Electronics), 
Electric currents, Tests, Equations. 


Research was continued on the development of high- 
current and high-voltage silicon controlled rec- 
tifiers. Design optimization of voltage, current 
and speed, and the approach to various problems 
concerning fabrication of Device C are discussed. 
Test data obtained on representative samples 
fabricated are included herein, (Auther) 


AD-411 P Div. 8 
(TISTE/JBM) OTS price $1.10 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

RELAY DEVICE, 

by Manfred Liske. 18 June 63, 5p 


FTD TT63 499 Unclassified report 


Trans. from Russian Patent Nr. 144553, (Appl. Nr. 
728146/24-7, pp. 1-4, 26 April 1961). (Copies also 
available frum DDC) 


Descriptors: (*Electronic relays, Transistors), 
(*Trigger circuits, Transistors), Radiofrequency 
pulses, Relaxation oscillators, Transformers. 
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Johns Hopkins U., Baltimore, Md, 

REPRESENTATION AND ANALYSIS OF SIGNALS PART XII, 
THE DESIGN OF PURE SYSTEMS. 

Final rept. 

by W. H. Huggins. Oct 62, 159p. 

Contract AF19 604 1941, Proj. 5632, Task 56323 
AFCRL 62 909 Unclassified report 


Descriptors: (*Communication theory, Signals), 
Magnetic recording systems, Electric filters, 
Separation, Algebras, Operators (Mathematics), 
Communication systems, Nonlinear systems, 
Abstracts, Theory. 


In this final report, the accomplishments of a 
research program on representation of signals 

are surveyed and briefly summarized. Abstracts 
are given in an appendix of the technical reports 
that have been published since the inception 

of the program in 1956. The main body of the 














































report is devoted to a coordinate-free formu- 
lation, using Dirac'ts notation as extended by Lai 
and Ross, of some of the central concepts of 
linear—system theory, The notation provides a 
clear distinction between signals (i.e. observa- 
bles) and patterns (i.e. measurement processes 
and the numerical representatives which describes 
these signals or patterns on some numerical 
domain, It is hoped that the discussion will 
reveal how badly confounded numbers have become 
with that which the numbers represent, and will 
Suggest ways in which recent developments in 
modern algebra may be incorporated into engineer= 
ing education and practice. (Author) 
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Microwave Electronics Corp., Palo Alto, Calif. 
DEVELOPMENT OF LOW-NOISE TRAVELING-WAVE TUBES, 
Interim development rept., 1-31 May 61. 
31 May 61, Qp. 
Contract NObsré&122" 

Unclassified report 


Descriptors: \*Traveling-wave tubes, L-band), 
(*L-band, Traveling wave tubes), Impedance 
matching, Noise (Radio), Electromagnetic 
shielding, Anodes (Electron tubes), Cathodes 
(Electron tubes), Electron guns, Transformers 
Manufacturing methods, Electric currents, 
Mechanical properties, Helixes, 


Efforts were continued on the designs and 
development of low-noise, L-band, traveling-wave 
tubes, The mechanical design of the gun was 
completed with a 0.040-inch cathode design 

which will operate at 125 ma/sq. cm, A low 
dispersion helix design was begun, using a 
four-rod helix support structure, The helix 
impedance calculations were made for the purpose 
of the impedance transformer design, The calcu- 
lated helix impedance is essentially independent 
of frequency at the 50-ohm level, (Author) 
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(TISTE/JBM) OTS price $1.¢ 


Microwave Electronics Corp,., Palo Alto, Calif. 
DEVELOPMENT OF LOW NOISE TRAVELING-WAVE TUBES 
PHASE III: ENVIRONMENTALIZATION, 
Monthly status letter rept. no. 14, 1 Mar= 
1 Apr 63, : 
by A. C. Ashley. 1 Apr 63, 10p. 
Contract NObsr81227 
Unclassified report 


Descriptors: (*Traveling-wave tubes, Noise 
(Radio)), X=band, C-band, S-band, L-band, 
Magnets, Tests, Helixes, Focusing, Processing, 
Electric potential, Gain, 


Efforts were continued on the development of 
low-noise, traveling-wave tubes for operation 
in the X-, C=, S-, and L-band regions. The tubes 
will be environmentalized to operate under the 
following conditions: Shock, 15g; temperature, 
-54C to 71C3 altitude, 70,000 feet; and vibration 
to 55 cps. An improvement in magnet stack 
construction technique has given almost 
Stack-to-stack reproducibility. The first 
preliminary performance tests were made on the 
M5058 and the M5056 with the new helix desigr 
The preliminary results for both tube types are 
encouraging. (Author) 


37 






























AD-411 431 Div. 8 
(TISTE/OHD) OTS price $12.50 


John Hopkins U., Baltimore, Md, 

REPRESENTATION AND ANALYSIS OF SIGNALS PART XV, 

MATCHED EXPONENTS FOR THE REPRESENTATION OF 

SIGNALS, 

by Robert N. McDonough. 30 Apr 63, 174p. 

Contracts AF19 604 1941 and Nonr248 53 
Unclassified report 


Descriptors: (*Signals, Theory), (*Communi- 
cation theory, Signals), Mathematical analysis, 
Complex variables, Measure theory, Special 
functions (Mathematical), Electric filters, 
Electrical networks, 


Approximation by sums of exponentials is con- 
Sidered from various points of view, such as the 
time-domain approximation problem of network 
Synthesis, in which an analytic time function is 
to be approximated, or situations in which dis- 
crete measured values of some dynamic process 

are to be smoothed and fitted using an ex- 
ponential model, Specifically, we consider 
determination of 2N possibly complex constants 
(A(j),s(j)), such that for given N and f(t) or 
(f£(i)), ome or the other of two integral ex- 
pressions is minimum over both the (A(j)) and the 
(s(j)). Prony's method for approximate determin- 
ation of the exponents is exhaustively reviewed 
in all its forms. It is found that the integral 
expressions are rather insensitive functions of 
the (s(j)), making direct minimization difficult. 
For the continuous case, a new scalar function of 
the (s(j)) is found, which vanishes if and only if 
one of the expressions is a relative minimum or 
maximum, The computational advantages afforded 
by this property allow construction of a 
practical iterative process leading to the true 
Optimum exponents, The procedure is illustrated 
for the continuous case, and extensions to the 
discrete case are discussed. (Author) 
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General Electric Co., Owensboro, Ky. 


Z-5267 CERAMIC TETRODE, 40 WATTS AT 3¢ MC, 
PRODUCTION ENGINEERING MEASURE. 

Quarterly progress rept. no. 4, 1 Mar-31 May 63, 
by H. D. Miller. 31 May 63, 14p. 


Contract DA36 039SC86735 
Unclassified report 


Descriptors: (*Tetrodes, Ceramic materials), 
(*Manufacturing methods, Electron tubes) 
S band, Electron tube parts. 


A summary of the present status of the entire 
program is described in detail. Parts making 
ability has developed to a full specification 
condition with the exception of the tungsten 
grid washers. Various methods of producing grid 
washers are being investigated. Previously re- 
ported sublimation problems were principally 
traced to contamination from chemical baths hav- 
ing exposure to intolerable contaminants. These 
troubles have been eliminated except for optimi- 
zation of cathode base metal specification. 

Both exhaust sets are in operation and perform 
as planned. Tube making facilities have been 
consolidated and tube making rates are being 
accelerated to a 15 tube per week rate. Personnel 
training is progressing smoothly. The radio 
frequency power output test set has been com- 
pleted, 4 RF aging cavity sets are complete with 
parts for 7 additional cavities 95% completed. 
Parts for 10 life test sets have been ordered. 
(Author) 
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Norwegian Defence Research Establishment. 

THE NETWORK DESCRIPTION OF ELECTROMAGNETIC FIELD 
PROBLEMS, 

by A. Tonning. 12 Oct 62, 23p. TN4 

Contract AF61 052 484 
AFCRL Rept. 62 967 Unclassified report 
Descriptors: (*Electromagnetic fields, Net- 
works), (*Networks, Magneto-optic effects), 
Electromagnetic waves, Frequency, Circuits, 
Transmission lines, Linear systems, Electric 
fields, Magnetic fields, Electric currents, 
Vector analysis, Matrix algebra, Energy, 
Electric potential. 


It is shown that a body of arbitrary form, con- 
sisting of electromagnetic media that are linear 
and time-invariant may be represented by one of 
the well-known network matrices and that the or- 
dinary network expressions for power dissipation 
and mean stored energy remain valid in this gen- 
eral case. It is further shown that in order 

to present an electromagnetic field problem in 
network terms it is necessary to introduce a set 
of arbitrary conventions. The dependence of the 
network matrices on these conventions is 
discussed. (Author) 
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MITRE Corp., Bedford, Mass, 

IMPEDANCE TRANSFORMATION PROPERTIES OF WAVEGUIDE 
TEE- AND Y-JUNCTIONS, 

by J. L. Altman, June 63, 15p. Rept. no. W5975 
Contract AF19 628 2390, Proj. 750 

ESD TDR63 267 Unclassified report 


Descriptors: (*Waveguides, Transformations), 
(*Impedance matching, Electric connectors), 
Synthesis, Filters (Electromagnetic wave), 
Circuits, Waveguide couplers, Waveguide slots, 
Waveguide filters, Networks, Numerical anal- 
ysis, Matrix algebra, Admittance, 


An attempt is made to clarify two common miscon- 
ceptions about impedance transformation proper- 
ties of tee-junctions: (1) that any shunt tee 
will place a terminal impedance in shunt across 
the waveguide, or that any series-tee will place 
it in series, and (2) that the junction is such 
a complicated network that designs involving it 
should proceed completely empirically. Simple 
Shunt or series equivalent circuits are derived 
in terms of the terminating impedance and one of 
the junction eigenvalues, Applications of the 
concepts developed in this paper include the 
Synthesis of band-elimination filters, multi- 
branch directional-couplers, waveguide rat races, 
as well as the frequency behavior of waveguide 
stubs. (Author) 
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Unclassified report 
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Electric potential, Electric currents, Films, 
Tickness, Photographs, Molybdenum, Electric 
cields, Circuits, Trigger circuits, Gates 


(Circuits), Metal films, 
films, Siloxanes, 
port properties, 
Lead, 


Polymers, Dielectric 

Electron bombardment, Trans- 
Capacitance, Evaporation, Tin, 
Manufacturing methods. 


Contents: 
Cryotron studies 
Trapped flux effects 
Reproducibility of Cryotron properties 
Cryotron inductance changes 
Metallic film formation 
Film conductance monitoring 
Vapor sources 
Electron decomposition of metal bearing 
compounds 
Polymer dielectric films 
General development 
Electron transport and related phenomena 
Large circuit fabrication and evaluation 
capability 
The evaporator 
Masks 
Clean room facilities 
Cryostat 
Behavior of film conductance during vacuum 
deposition 
Vapor sources for vacuum deposition of super- 
conductive thin-film circuitry 
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Microwave Associates Inc., Burlington, Mass. 
HIGH POWER VARACTOR DIODE, 


Final rept., 15 Apr 61—28 Feb 63, 

by H,. Chalifour and H. Ellowitz. 

Contract DA36 039sc87270 
Unclassified report 
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Descriptors; (*Varactor diodes, Extremely 
high frequency), (*Reliability (Electronics) , 
Diodes (Semiconductor)), Silicon, Extremely 
high frequency, Radiofrequency power, Measure- 
ment, Temperature, Manufacturing methods, 
Chemical milling, Frequency, Thermal conduc- 
tivity, Fixed contacts, Welding. 


Improvement of power dissipation of a silicon 
varactor diode is discussed. The increase in 
power dissipation is obtained by modifying the 
fabrication techniques, and by using materials of 
higher thermal conductivity for the metal por= 
tions of the diode package. A method of measur- 
ing power dissipation is presented, This method 
is based on the principle that the forward drop 
of a diode varies with respect to temperature 

in a manner which is predictable and can be 
readily measured. Boron diffused epitaxial sili- 
con material is used for the semiconductor ele- 
ment. To obtain a frequency] cutoff of 100kmc, 

it is necessary to use a maximum junction dia- 
meter of 8 mils. The cutoff frequency is measured 
at 10 kme using the reflectometer method. The 
reliability testing portion presents failure rate 
data on a number of varactor types and a point 
contact mixer diode. The data is derived from 
step-stress testing of these devices. Informa- 
tion from temperature stress and dissipated power 
stress tests are presented. The correlation be- 
tween these two types of stress when equivalent 
junction temperatures are considered is good. 
Temperature step=stress tests were repeated for 

a number of the varactor types following a re=- 
design of the diode package. (Author) 
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David Taylor Model Basin, Washington, D. C., 
TEST RESULTS OF A TWO-DIMENSIONAL PLENUM CHAMBER 
GROUND EFFECT MACHINE OVER A LIQUID SURFACE, 
by Anibal Alfredo Tinajero. June 63, 77p. 
DTMB Aeero rept. 1052 
Unclassified report 


Descriptors: (*Ground effect machines, Model 
tests), Duct inlets, Hydrodynamics, Hovering, 
Aerodynamic control surfaces, Flaps, Trailing 
control surfaces, Aerodynamic configurations, 
Model basins, Aerodynamic loading, Design, 
Determination, Effectiveness, Ejection. 


A two-dimensional plenum-chamber GEM with a trail- 
ing-edge flap was tested over a liquid surface. 
The discharge coefficient was determined for the 
following parameters: ratio of intake to escape 
area, ratio of planform area to intake area, 
hover height, planform loading, flap angle, and 
distance from the trailing edge of the falp to 
the liquid. The test equipment consisted of a 
Narrow rectangular tank with transparent sides. 
One end was enclosed with wood; the other was 
open to allow air to flow freely through a ver- 
tical nozzle. For simulation of flight over 

a liquid surface, the open end required a barrier 
to retain the water. The model used for repre- 
senting the GEM consisted of a board with a flap 
at one end and an inlet diffuser nozzle at the 
other end. The flap setting could be varied over 
a wide range of angles, and the size of the inlet 
was controlled by inserting different nozzle 
blocks. The results indicate that the discharge 
coefficient is a function of intake area, flap 
angle, and planform loading. The values for dis- 
charge coefficients were found to vary consider- 
ably with planform loading. Discharge coefficient 
values should be considered only approximate, 
because of model size. These results do show a 
qualitative behavior of a plenum chamber GEM in 


the over-liquid hovering condition. (Author) 
AD-410 057 Div. 9, 25 
(TISTP/JW) OTS price $1.60 
Foreign Tech Div., Air Force Systems Command, 


Wright-Patterson Air Force Base, Ohio. 
OSCILLATIONS OF A PHYSICAL PENDULUM HAVING 
CAVITIES FILLED WITH A VISCOUS FLUID, 

by P. S. Krasnoshchekov. 10 June 63, 16p. 
FTD TT63 511 Unclassified report 


Trans. from Soviet Periodical, 


Prikladnaya 
matematika i mekhanika, 27, 


Issue 2, pp.193=-202. 


Descriptors: (*Fluid dynamic properties, 
Viscosity), (*Timing devices, Frequency), 
Oscillators, Reynolds number, Incompressible 
flow, Liquids. 


An asymptotic method was proposed (1) for in- 
vestigating the nonstationary motions of viscous 
incompressible fluids with large Reynolds numbers 
(NRe), which arise during the oscillation of 
various solids which either contain a fluid or 
are emersed in one, and also during the oscilla- 
tion of liquid volumes having a free surface. In 
this article the idea of this method is applied 
to the investigation of small oscillations of a 
Physical pendulum having cavities completely 


filled with an incompressible viscous fluid. 
(Author) 
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AD-410 058 Div. 9 
(TISTP/RLG) OTS price $1.60 


Foreign Tech Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

FLOW PAST A PLATE AT HIGH SUPERSONIC VELOCITIES, 
by V. I. Kholyavko, 18 June 63, 11p. 

FID TL£63 485 Unclassified report 


pe OTOL OGD ET 


Trans, from Izvestiya Akademii Nauk SSSR, Otde- 
leniye Tekhnicheskikh Nauk, Mekhanika i 
Mashinostroyeniye, 5, pp. 26-31, 1962. 


Descriptors: (*Flat plate models, Blunt ' 
rs, (*Supersonic flow, Numerical analysis), 

Angle of attack, Numerical methods and pro- 
cedures, Rotation, Equations, Shock waves, 
Integrals, Density, Distribution, Special 
functions (Mathematical), Pressure, Aerodynamic 
characteristics, ' 


AD-410 O74 Div. 9, 17 
(TISTP/JW) OTS price $2.60 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

FIBROUS CARBON, 

by V. Yu. Nikolayev and V. I. 
10 May 63, 23p. 
FTD TT63 330 


Kasatochkin, 
Unclassified report 
Descriptors: (*Carbon, Gases), (*Fibers, 


Elasticity), Pyrolysis, Graphite, Gas flow, 
High temperature research, Plastics. 


AD-410 081 
(TISTA/VGW) 


Div. 2S. a8, 7 
OTS price $4.60 


Fluid Dynamics Research Lab., 
Tech., Cambridge. 

SOME RECENT DEVELOPMENTS IN INTERFERENCE THEORY 
FOR AERONAUTICAL APPLICATIONS, 
by Holt Ashley. July 63, 46p. 
Contract Nonr184181 


Mass. Inst. of 


Rept. no. 63 3 
Unclassified report 


Descriptors: (*Airfoils, Interference), Per- 

turbation theory, Integral equation, Aero- 

dynamic characteristics, Slender bodies, Fluid 

flow, Gas flow, Subsonic flow, Supersonic flow, 
Mathematical models, Numerical analysis, Aero- 

dynamic loading, Angle of attack, Lift, Aero- 
elasticity, Interference, Theory, Velocity, ; 
Oscillation, Pressure, Wings, Wing-body ' 
configurations. 


Exact solutions to loading problems on three- 
dimensional lifting surfaces have proved unobtain- 
able even by small-perturbation methods. Be- 
ginning with the eminently successful lifting- 
line idealization, there has resulted in prolif- 
eration of theories embodying various physical 
and consistent or inconsistent mathematical 
approximations. Nearly all of these are now 
rendered obsolete by the general availability of 
digital computation machinery with extraordinary 
speed and capacity, because the best engineering 
approach is now unquestionably through numerical 
treatment of the exact linearized integral equa- 
tion appropriate to the problem under considera- 
tion. Integral representations can be devised 
for the coupled flow fields due to aggregates of 
lifting surfaces, combinations of wings and 
bodies, or nonplanar mean surfaces. A number of 
applications of this modified approach to the 
phenomenon known as 'tinterference': are de- 
scribed, some including numerical results and 
comparisons with experiment. (Author) 
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AD-410 
(TISTP/RLG) 


107 Div. 9 


OTS price $2.60 


Institute for Fluid Dynamics and Applied Mathe- 
Matics, U. of Maryland, College Park. 

ON THE GENERATION OF SECONDARY MOTIONS IN THE 
FIELD OF A VORTEX, 

by J. R. Weske and T. M. 
Technical Note BN313 
Grant 62 230 

AFOSR 4666 


Rankin, Mar 63, 27p. 


Unclassified report 


Descriptors: (*Fluid mechanics, 
data), (*Vortices, Deformation 
ly symmetric flow, Contraction, 
flow, Velocity, Oscillation, 
tial equations, Distribution, 
Photographic analysis. 


Experimental 
Motion, Axial- 
Incompressible 
Partial differen- 
Laminar flow, 


The investigation is concerned with motions in 
the region of the core of a vortex which exhibit 
peripheral vorticity. From theoretical reason- 
ing it appears that development of such motions 
is favored as a zonal maximum of axial vorticity 
components is produced; e.g. by divergence of 
the vortex core. Several experiments devised to 
verify theoretical conclusions furnish evidence 
that concentrations of vorticity periodic about 
the perimeter actually do occur as expected. 
(Author) 


AD-410 118 
(TISTP/RLG) 


Div. 9 
OTS price $4.60 


Applied Physics Lab., 


Hohns Hopkins U 
Spring, Md. 


, Silver 


ON MAGNETOHYDRODYNAMIC VORTICES, 
by Vivian O'Brien. Apr 63, CM1037 
Contract NOw62 O0604c 


Unclassified report 


Descriptors: 


(*Magnetohydrodynamics, Vortices), 
Equations, 


Fluid flow, Spheres, Magnetic fields, 
Stability, Statics, Analysis, Incompressible 
flow, Fluid dynamic properties, Numerical 
analysis, Axially symmetric flow. 


The equation for axi-symmetric magnetohydrostatic 
equilibria in stationary conductive fluid is re- 
examined. Spheroidal magnetic conducting vortices 
are shown as examples of equilibrium configura- 
tions. Then a circulating sphere of viscous con- 
ducting fluid moving slowly along an aligned 
spatially uniform magnetic field, varying 
linearly with time, is shown to be a megneto- 
hydrodynamic vortex which satisfies all reason- 
able boundary conditions for real fluids. The 
possibility of experimental verification is 
discussed. (Author) 


AD-410 130 Div. 9 
(TISTA/LSK) OTS price $4.60 


ARO, Inc., Tullahoma, Tenn. 

INVESTIGATION OF BOUNDARY=LAYER TRANSITION ON 
SWEPT WINGS AT MACH NUMBERS 2.5 TO 5, 

by S. R. Pate and R. E. Brillhart. July 63, Alp. 
Contract AF40 600 1000, Proj. 1366, Task 136612 
AEDC TDR63 109 Unclassified report 


Descriptors: (*Swept-back wings, 
layer transition), Swept wings, 
characteristics, Wind 
tests. 


Boundary 
Supersonic 
tunnel models, Model 


Tests were conducted in the 12-in. Supersonic 
Tunnel of the von Karman Gas Dynamics Facility 
to determine boundary-layer transition locations 
On swept wings having a circular are profile and 
modified arc profile. Test Mach numbers were 
from 2.5 to 5 over a Reynolds-number-per-inch 
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range from 0.14 to 1.08 million at sweep angles 
of 24, 36, and 50 deg for angles of attack of 
and approximately -4 deg. Boundary-layer tran- 
Sition Reynolds numbers determined by a pitot 
probe, and results obtained visually with a sub- 
limable solid are presented. The major factors 
influencing boundary-layer transition were wing 
sweep and model leading edge geometry. Increas- 
ing wing sweep and leading edge bluntness above 
a sweep angle of approximately 20 deg decreased 
the transition Reynolds number at all test Mach 


numbers. (Author) 
AD-410 143 Div. 9, 30 
(TISTP/FEM) OTS price $10.50 


General Applied Science Labs., 

WN. Bs 

DESCRIPTION OF IBM 7099/90/94 COMPUTER PROGRAMS 

AND ANALYSIS FOR FLOW FIELDS ABOUT BODIES OF 

REVOLUTION IN HYPERSONIC FLIGHT, 

by E. Lieberman. May 63, 1v. TR no. 

Contract DA30 O690RD2984 
Unclassified report 


Inc., Hempstead, 


340 


Descriptors: (*Hypersonic flight, Axially 


symmetric flow), (*Geometric forms, Blunt 
bodies), (*Programming (Computers), Fluid 
flow), Transonic flow, Subsonic flow, Nose 


cones, Shock waves, Polynomials, 
flow, Programming languages, 
ential equations, Tables, 
analysis, Dissociation, 


Supersonic 
Partial differ- 
Entropy, Gases, Gas 
Digital computers 


The programs described make it possible to 
generate the entire flow field about axi- 
symmetric bodies of revolution in hypersonic 
flight. These second generation programs can 
accommodate virtually any geometrical configu- 
ration, including those having very blunt noses 
and after-bodies with expansion and reentrant 
corners. The gas considered is in chemical 
equilibrium and includes the effects of gas 


dissociation and vibrational excitation. 
(Author) 


AD-410 157 


Div weak: 
(TISTA/VGW) 


OTS price $2. 6C 


Naval Ordnance Lab., White Oak, Md. 

WIND TUNNEL INVESTIGATION OF THE FORCES AND 
MOMENTS ACTING ON A CRUCIFORM FINNED MODEL WITH 
FIXED AND FREELY SPINNING TAIL ASSEMBLIES AT A 
MACH NUMBER OF 2.0, 
by William E. 


DeGrafft. June 63, 17p. 
NOL TR63 79 


Unclassified report 


Descriptors: (*Guided missiles, Supersonic 
characteristics), (*Guided missile models, 
Supersonic characteristics), Spin-stabilized 
ammunition, Guided missiles, Flight control 
systems, Fins, Cruciform wings, Conical bodies, 
Cylindrical bodies, Slender bodies, Wind tunnel 
models, Supersonic flow, Stability, Pitch 
(Motion), Yaw, Model tests, Moments, Spin. 


Spinning cruciform finned models were tested to 
determine the normal force, pitching moment, side 
force and yawing moment characteristics at a 

Mach number of 2.0 and a free stream Reynolds 
number of 3.98 x 10 to the 6th power per foot. 
The models had fin cant angles of 0, 2 and 4 
degrees. In addition the models with the 2 and 

4 degree fin cant angles were constructed so that 
the fin assembly could rotate either with the 
body as a single unit or rotate freely with the 
body locked. The tests showed that for the spin 
rates developed during the test, the normal force 
and pitching moments for all models are independ- 
ent of spin rate and fin cant angle. The yawing 
moment is reduced on the average by a factor of 
0.76 if the fins are allowed to rotate freely 
while the body is held stationary, (Author) 
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AD-419 217 Div. Pan 25 


(TLSTP/RLG) OTS price $2.60 


Technical U, of Norway, Trondieim, 
ROTOR BLADE VIBRATION MODES AND FREQUENCIES. 
Final technical rept., Jan-Dec 62. 
Dec 62, 28p. 
Contract DA91 59ieve2060 


Unclassified report 


Descriptors: (*Kotor blades (Rotating wings), 
Vibration), (*Deflection, Frequency), Numerical 
analysis, Theory, Differential equations, 
Centrifugal fields, Tables, Distribution, 
Stresses, Shear stresses, 


The numerical evaluation has been given for 
certain exact solutions of the differeatial equa- 
tion of motion of a flexible rotor blade under 
the action of centrifugal force and inertia, 
giving the natural frequencies of free vibration 
and the deflection curves or modes of the dif- 
ferent possible types of vibration, These numeri- 
cal results apply to various degrees and kinds 

of blade taper, and they have been tabulated and 
plotted, From the results for the mathematical 
taper forms listed, the frequencies of the various 
modes for non-mathematical taper forms, as used 
in most actual blades, can be interpolated fairly 
accurately according to the degree of taper, 
specified by the distance of the blade centroid 
from the axis, in terms of the tip radius. Blade 
root conditions influence the modes and fre- 
quencies. In general these can be covered by the 
location of the flapping hinge, or the equivalent 
hinge position for built-in blade roots. Hinge 
location is one of the variables included in the 
calculations, so that its effect, which is not 
very sensitive to taper, can easily be found, 
(Author) 


AD-410 299 Div. 
(TISTA/VGW) OTS price $5.60 


Naval Ordnance Test Station, China Lake, Calif. 
COMPARLTSON OF THEORY AND EXPERIWENT FOR VENTED 
HYDROFOILS, PART 1. ANALYSIS, 

by Andrew G, Fabula. Mar 63, 52p. 

NOTS TP2977; NAVWEPS rept. no. 7941, pt. 1 


Unclassified report 


Descriptors: (*Hydrofoils, Hydrodynamics 
Hydrodynamic configurations, Wedges, Fluid 
flow, Flat plate models, Model tests, Water 
tunnels, Boundary layer, Separation, Wake, 
Theory, Experimental data, Ventilation, 
Cavitation, Trailing control surfaces, 


The work of three preceding reports on the 
linearized theory of vented hydrofoils is com- 
pleted by a detailed exposition of the proce- 
dure for calculating hydrodynamic coefficients. 
The basic assumption is steady, plane potential 
flow with two free streamlines; one detaching at 
an arbitrary chordwise position and the other 
detaching at the trailing edge. The single 
cavity terminates at an arbitrary distance down- 
Stream of the trailing edge. The calculation 

of the key smooth-entry, open-model parameters 
is illustrated by considering a symmetrical and 
a cambered profile, each vented at 30% chord, 
The theoretical C sub D and C sub L curves for 
two vented hydrofoils with exhaust at 30% chord 
are compared with water-tuanel test data. The 
agreement is not as good as in previous compari- 
sons for leading-edge or trailing-edge free- 
Streamline detachment. Real-fluid and tunnel 
blockage effects are believed to have produced 
the discrepancies, Because the calculations for 
arbitrary profil? involve functions that are 
independent of profile form the function tables 
that were generated are given in Part 2 of this 
report, bound separately. (Author) 





AD-410 454 Ris. 9, 12 
(TISTE/CAM) OTS price $2.60 


Army Missile Command, Redstone Arsenal, 
Huntsville, Ala 

EXPERIMENTAL DESIGN OF A FLUID-CONTROLLED HOT GAS 
VALVE 

31 Dec 62,.22p. 

DA Proj. IR5 31501D334 02 
AMC Rept. no. RE TR62 9 Unclassified report 
Descriptors: (*Pneumatic valves, Gas flow), 
(*Guided missiles (Surface-to-surface), Control 
systems), (*Boundary layer control, Gas flow), 
Exhaust gases, Boundary layer, Effectiveness, 
Gas generating systems, Jet mixing flow, 
Thermal batteries. 


Effort is described toward development of a hot 
gas jet reaction valve utilizing boundary layer 
techniques to control a high pressure, high tem- 
perature gas stream. The result has been the 
successful design of a hot gas valve in a reac- 
tion control system utilizing fluid-controlled 
bi-stable amplifier principles and required no 
moving parts in the gas stream. The experimental 
design approach and results achieved are de- 
scribed with no particular attempt being made to 
develop the theory Valves have been fabricated 
and successfully tested to control gas at pres- 
sures to 1200 psi and temperatures to 2350 F with 
flow rates as high as 0.16 lb/sec at the highest 
temperatures Efficiencies comparable to stand- 
ard valving techniques have been realized. 
(Author) 


AD=-410 824 Div. 9 
(TISTP/JP) OTS price $3.60 


Brown U., Div. of Applied Mathematics, Providence, 
R. I. 

REVERSE-FLOW INTEGRAL METHODS FOR SECOND-ORDER 
SUPERSONIC FLOW THEORY, 

by Joseph H. Clarke. Apr 63, 28p. Rept. no. 

CM 1033 


Unclassified report 


Subcontract to Applied Physics Lab., Johns 
Hopkins U., Silver Spring, Md., Contract 
NOw 62 O604. 


Descriptors: (*Supersonic flow, Integrals), 
(*Cylindrical bodies, Drag), Potential theory, 
Wings, Moments, Surfaces, Pressure, Compressible 
flow, Integral equations, Gas flow, Matrix 
algebra, Partial differential equations, 
Velocity, Deflection, Vortices, Theory. 


A general reverse-flow relation is obtained 

within the framework of second-order (in surface 
deflection) supersonic flow theory. From this 

it is shown that the second-order increment in 

the drag of an arbitrary quasicylindrical body 

can be expressed as surface and volume integrals 
of the first-order solutions corresponding to 
forward and reverse flow past the body. Analogous 
results are obtained for second-order transverse 
forces and moments on an arbitrary quasiplanar 
wing, except the first-order reverse flow must 
correspond to certain zero-thickness wings. 

Other similar results are possible. Thus, second- 
order aerodynamic forces on bodies may be obtained 
from first-order solutions by quadrature. It is 
also shown that the reverse-flow integral relation 
can yield the pressure distribution on the surface 
by inversion of an integral equation constructed 
therefrom. It is thought that these results 
should be particularly useful for the Mach 

number range between that of linearized theory 

and that of full hypersonic small-disturbance 
theory. (Author) 
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AD-410 837 


Div. 9, 31 
(TISTP/ FEM) 9.1 


OTS price $ 


oO 


Massachusetts Inst. of Tech,, Cambridge. 
THE EFFECT OF SURGE, ADDED MASS, AND UNSTEADY LIFT 
ON THE MOTION OF A HYDROFOIL BOAT IN A SEAWAY, 
by Reuven Leopold. Jan 63, 9Op. 
Contract Nonr1841 71, Proj. 8676 
Unclassified report 


Descriptors; (*Hydrofoil boats, Hydrodynamics), 
(*Hydrodynamics, Lift), Sea water, Water waves, 
Sea breeze, Velocity, Bessel functions, Taylor's 
series, Numerical analysis, Computers, Oscillo- 
scopes, Programming (Computers), Motion, Hydro- 
dynamic configurations, Foils, Acceleration, 
Drag, Oscillation, Angle of attack. 


Due to the large amount of computations involved 
in solving the equations of motion of a hydrofoil 
craft in a seaway, various simplified methods have 
been used in the past, Most of the methods fol~ 
lowing aircraft motions analyses were neglecting 
surge and added mass. It is shown that surge has 
a large effect on the heave and pitch motions 
while added mass and unsteady lift do not have 
significant effect. Furthermore, a boat with 
fully submerged foils can, in fact, be controlled 
through regular and irregular waves in both ahead 
and following seas. A computer program enabling 
very rapid evaluation of the motions through 
various seaconditions was prepared for IBM 709¢ 
computer and the results were displayed on the 
television scope attached to the computer. Repro- 
ductions of the results are presented, (Author) 


AD-410 862 Div. 9 
(TISTP/JP) OTS price $2.60 


New Yerk U., N. Y. 


DIRECT-INTERACTION APPROXIMATION FOR A SYSTEM OF 
SEVERAL INTERACTING SIMPLE SHEAR WAVES, 


by Robert H. Kraichnan. June 63, 24p. Research 
rept. no. 1 
Contract Nonr399900 


Unclassified report 


Descriptors: (*Turbulence, Numerical analy- 
sis), (*Mechanical waves, Shear stresses), 
Mathematical models, Statistical distribu- 
tions, Perturbation theory, Functions, 


The direct-interaction approximation is applied 
to the evolution in time of systems of several 
interacting inviscid simple shear waves whose 
initial amplitudes have a Gaussian statistical 
distribution. The results are compared numeric- 
ally with exact statistical solutions obtained 
by numerical integration of the equations of 
motion of the wave amplitudes for a large set 
of initial conditions. It is found that the 
direct-interaction results can provide an ade- 
quate approximation in cases where both 
perturbation theory and the quasinormality 
approximation give physically unacceptable 
results. (Author) 


AD-410 934 


A Div. ) 
(TISTP/F EM) 


OTS price $2.60 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
ENGINEERING JOURNAL (SELECTED ARTICLES). 

13 June 63, 23p. 

FTD TT63 388 


Unclassified report 
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Trans. from Inzhenernyy Zhurnal, 


134, 
and 51-58, 1961. 


pp. 18-26 


Descriptors: (*Supersonic flow, Angle of 
attack), (*Wings, Aerodynamic characteristics), 
(*Compressible flow, Heat transfer), Flat 
plate models, Velocity, Perturbation theory, 
Pressure, Turbulence, Theory, High temperature 
research, Boundary value problems, Differen- 
tial equations, Friction, Partial differential 
equations, Transformations (Mathematical). 


AD-410 936 Div. 9, 1 
(TISTA/MFA) OTS price $1.10 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
DETERMINATION OF THE PROFILE OF LEAST 

OF AN ANNULAR WING, 

by B. I. Borisov. 11 
FTD TT63 397 


RESISTANCE 


June 63, 6p. 
Unclassified report 


Trans. 


from Vestnik Moskovskogo Universiteta, 
ne. Ta 


pp. 62-65, 1961. 
Descriptors: (*Wings, Drag), Design, Low- 
drag airfoils, Periodicals, Supersonic air- 
foils, Boundary layer, Theory, Mathematical 
analysis, Ring wings. 


A thin axisymmetric wing in a supersonic flow 
is studied to determine the profile of least 
resistance of an annular wing. (Author) 


AD-410 970 Bigs. 4 
(TISTP/FEM) OTS price $7.60 


Foreign Tech Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

JOURNAL OF COMPUTER MATHEMATICS AND MATHEMATICAL 
PHYSICS. SELECTED ARTICLES, 
by V. Ye. Shamanskiy, P. I. 
Babayev. 20 May 63, T7Ap. 
FTD TT62 1582 Unclassified report 


Chushkin and D, A, 


Trans. from Zhurnal Vychislitel'noy Matematiki I 
Matematicheskoy Fiziki, 2:2, pp. 195-205, 255-277, 
278-289, 1962. 


Descriptors: (*Boundary value problems, Linear 
systems), (*Supersonic flow, Bodies of revo- 
lution), Differential equations, Integration, 
Matrix calculus, Polynomials, Partial differen- 
tial equations, Blunt bodies, Gas flow, Shock 
waves, Geometric forms, Wings, Hypersonic flow, 
Theory, Drag, Computers, Angle of attack, 


Contents: (1) Iteration methods in solution of a 
linear boundary problem; (2) Investigation of 
flow past Bodies of revolution at supersonic 
speed; and (3) Numerical solution for the problem 
of the flow of a supersonic stream past the upper 
surface of a triangular wing. 


AD-410 974 Div. 9 
(TISTP/RLG) OTS price $17.50 


Army Missile Command, 
Huntsville, Ala. 

THE STATIC STABILITY CHARACTERISTICS OF SEVERAL 
CONE=CYLINDER=FLARE-CYLINDER CONFIGURATIONS AT 
MACH NUMBERS 0,4 TO 4.5, 

by D. J. 


Redstone Arsenal, 


F Spring. 3 June 63, 270p. Rept. no. 
RF TR63 14 
DA Proj. 1B2 22901D209 


Unclassified report 


Descriptors: (*Aerodynamic 
Model tests), (*Aerodynamic 
Experimental data), Conical 
bodies, Flared afterbodies, 


configurations, 
characteristics, 
bodies, Cylindrical 
Reynolds number, 








Division 9 - FLUID MECHANICS 


Instrumentation, Measurement, Corrections, 
Velocity, Wind tunnel models, Wind tunnels, 
Statics, Analysis, Transonic wind tunnels, 
Transonic characteristics, Transonic flow, 
Curve fitting. 


The aerodynamic characteristics of various cone- 
cylinder-flare-skirt configurations were inves- 
tigated between Mach Numbers 0.4 to 4.5. The 
Reynolds number range for the tests was from 

0.5 to 6.0 million per foot. Data are presented 
in basic form, along with cross plots, to show 
the effect of changing various body component 
shapes. (Author) 


AD-411 183 Div. ? 
(TISTB/JAB) OTS price $2. 6C 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
NEWS OF SCHOOLS OF HIGHER EDUCATION. 
CAL ENGINEERING (SELECTED ARTICLES), 
by V. I. Klimov and M. Z. Litvin-Sedoy. 
13 June 63, 22p. 
FTD TT63 197 


AERONAUTI- 


Unclassified report 


Trans. from Izvestiya Vysshikh Uchebnykh 
Zavedeniy, Aviatsionnaya Tekhnika, Nr. 2, pp. 15- 
22, 39-47, 1962. 


Descriptors: (*Aeronautics), (*Aircraft, 
Aerodynamic characteristics), (*Oscillation, 
Stabilization), Equations, Motion. 


AD-411 292 
(TISTP/FEM) 


Div. 9 
OTS price $1.60 


Aeroelastic and Structures Research Lab., Mass. 
Inst. of Tech., Cambridge. 
RESEARCH ON AEROTHERMOELASTICITY. 
Final summary rept., 
by John Dugundji., 15 June 63, 12p. 
Contract AF49 638 219, Proj. 17500 
AFOSR 5148 
Unclassified report 


Descriptors; (*Aeroelasticity, Heating), 
(*Aerothermoelasticity, Theory), Thermal 
stresses, Vibration, Cylindrical bodies, 
Conical bodies, Flight testing, Flight 

speeds, Flutter, Subsonic characteristics, 
Meiting, Ablation, Stability, Reynolds 

number, Supersonic wind tunnels, Experimental 
data, Aerodynamic characteristics, Aerodynamic 
heating, Flat plate models, 


The general effects of aerodynamic heating on the 
aeroelastic properties of flight vehicles are in- 
vestigated, Attention was directed toward cou- 
pling mechanisms between aeroelastic and heating 
effects. Six specific projects relating to the 
overall problem area were investigated. These 
consisted of: (1) thermal stress effects in, aero- 
elastic models, (2) vibration and flutter of coni- 
cal and cylindrical shells, (3) aeroelastic prop- 
erties of heated, low aspect ratio wings, (4) sub- 
sonic flutter of panels on continuous elastic 
foundations, (5) flutter of orthotropic plates, 
and (6) local dynamic effects attendant to leading 
edge melting and ablation, These specific 
projects were all self-contained and a technical 
reports was issued on each of them except for 

item (6), the leading edge melting project, 

which proved to be a much larger task than had 
been anticipated and was dropped, (Author) 





AD-411 301 Div. 9, 25 
(TISTP/RLG) OTS price $1.25 


Directorate of Engineering Test, Aeronautical 
Systems Div., Wright-Patterson Air Force Base, 
Ohio. 
HEMISPHERE-CYLINDER HEAT TRANSFER STUDY. 
Final rept. Mar 62-Sep 62, 
by Paul A. Czysz. June 63, 33p. 
Proj. 1466 
Unclassified report 


Report on Gasdynamics Heating. 


Descriptors: (*Heat transfer, Stagnation 
point), (*Hemispherical shells, Cylindrical 
bodies), Heat transfer coefficients, Measure- 
ment, Temperature, Experimental data, Theory, 
Velocity, Enthalpy, Test equipment, Models 
(Simulations), Model tests, Numerical analysis, 
Hypersonic flow. 


The stagnation point heat transfer rate to a 
series of hemisphere-cylinder with varying nose 
radius was measured at M approx. equal 4 with 
stagnation temperatures 2500 R < to < 4500 R. 

The experimental results are compared to current 
theories for a velocity range of 5000 < (infinity) 
< 7000 ft/sec and an enthalpy ratio range of 0.08 
< n(w) over h(s) < 0.50. The experimental data 
indicates that agreement with individual theory 

is obtained for specific ranges of wall enthalpy 


ratio, and no one theory adequately predicts the 
entire range. (Author) 
AD-411 433 Div. 


(TISTP/RLG) OTS price $10.10 


Cornell Aeronautical Lab. Inc., Buffalo, N. Y. 
THE BLUNT-BODY PROBLEM IN HYPERSONIC FLOW AT LOW 
REYNOLDS NUMBER, 

by Hsien K. Cheng. June 63, 
Contract Nonr2653 00 


120p. AF1285A10 
Unclassified report 
Descriptors: 


flow), 
Theory, 


(*Blunt bodies, Hypersonic 
Stagnation point, Boundary layer, 
Vortices, Temperature, Shock waves, 
Density, Reynolds, number, Cylindrical bodies, 
Yaw, Heat transfer, Mathematical models, 
Viscosity, Equations, Series, Dissociation, 
Diffusion, Numerical analysis, Partial dif- 
ferential equations, Differential equations, 
Friction, Velocity, Cooling, Reynolds number. 


Existing theoretical analyses and experimental 
results of the stagnation region in hypersonic 
flow at low Reynolds number are discussed. The 
approach based on the thin-shock-layer approxi- 
mation is extended to study flow fields beyond 
the stagnation region as well as in the shock- 
transition zone. The basic flow model consists 
of two adjoining thin layers: a shock-transition 
zone and a shock layer. The system of partial 
differential equations governing the high-density 
shock layer reduces to the parabolic type. The 
system governing the shock-transition zone reduces 
to ordinary differential equations similar to 
those of the one-dimensional shock wave. They 
give rise to a set of conservation relations 
across the shock, which account for the transport 
processes immediately behind the shock but do not 
involve details of shock-wave structure, With 
the modified Rankine-Hugoniot relations, the flow 
field in shock layer can be determined independ- 
ently of the shock-transition zone, An essential 
feature of this formulation is that, when applied 
in conjunction with nonslip surface conditions, 
it always yields the appropriate surface heat- 
transfer rate and skin friction (for unit accommo- 
dation coefficients) in the free-molecule limit. 
(Author) 
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AD=-411 461 
(TISTA/GEC) 


Rives. 9 
OTS price $4.60 


Aeronautical Research Associates of Princeton, 
ae PF 

A KINETIC MODEL FOR GASES WITH INTERNAL DEGREES 
OF FREEDOM, 

by T. F. Morse. July 63, 45p. TR ARAP9P 


Unclassified report 


In cooperation with Virginia U., 


Charlottesville, 
Contract Nonr362300, Proj. 


NRO98-0 38. 


Descriptors: (*Gases, Mathematical models), 
Kinetic theory, Molecular properties, Moments, 
Relaxation time, Mathematical analysis, 
Equations, 


A new molecular model is presented which permits 
a kinetic description of gases possessing 
internal degrees of freedom. This collision 
model bears the same resemblance to the Wang- 
Chang, Uhlenbeck work on polyatomic gases as 

does the BGK model to the Boltzmann collision 
integral. From the model equation and its 
moments, depending upon the ratio of a 'tflow 
throught time to the inelastic relaxation time, 
one directly obtains either the bulk viscosity 

as a term modifying the pressure tensor, or a 
relaxation equation, In this theory, the inelas- 
tic relaxation time appears as a parameter of the 
system, It is believed that this model may 

serve the same function for aerodynamic and 
kinetic boundary value problems for gases with 


internal degrees of freedom that the BGK model 
has done for the simple gas. (Author) 

AD-411 463 Div. ) 

(TISTA/FRL) OTS price $1.60 

Aerophysics Lab., Mass. Inst. of Tech. 


Cambridge. 
RESEARCH ON HEAT TRANSFER CHARACTERISTICS OF 
DIFFUSION BOUNDARY LAYERS. 

Final rept. 
May 63, 14p. 
Contract AFA9 


TR7 


638 24 


wi 


Unclassified report 


Descriptors: 
heating), 
ing), 


(*Supersonic flow, 
(*Hypersonic flow, 
\*Boundary layer, 


Aerodynamic 
Aerodynamic heat- 
Heat transfer), Mix- 


tures, Diffusion, Laminar flow, Scientific 
research, Helium, Turbulence, Turbulent boundary 
layer, Porous materials, Thermal diffusion, 


Thermodynamics, Bibliographies, 
inar bqundary layer, 
Jet mixing flow. 


Pressure, Lam- 
Turbulent boundary layer, 


Studies are made on heat transfer characteristics 
of diffusion boundary layers. (Author) 


AD-411 486 
(TISTA/GEC) 


Div. 9 
OTS price $4.60 


Kaye, Joseph, and Co,, Cambridge, Mass, 
EFFECTS OF A PARTICLE=LADEN DRIVING STREAM ON 
EJECTOR EFFICIENCY. 

Final rept., 

by R. H, Eastman, 


Mar 63, 
Contract DA19 


129QM1569 
Unclassified report 


37p. Rept. no. 52 


Descriptors: (*Air ejectors, Effectiveness), 
Carbon compounds, Dioxides, Particles, Pressure, 
Velocity, Jet mixing flow, Test methods, 
Stagnation point, Gas flow. 


This report describes a 
formed to determine the 
laden driving stream on 
Was used as the driving 


series of experiments per- 
effects of a. particle- 
ejector efficiency. C02 
Stream in a family of 
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FLUID MECHANICS - Division 9 


geometrically similar ejectors in which air was 
the driven stream, Four different driving 
streams were used, The four driving streams were 
designed to have the same exit plane area, pres- 
sure, and velocity. The mass percentage of solid 
CO2 condensed in the driving nozzle was the pri- 
mary design variable, The maximum particle con- 
centration obtained at the driving nozzle exit 
plane was approximately 28% by mass. Two dif- 
ferent constant area mixing sections were used, 
The results for the larger mixing section are 
believed to be most valid. They indicate that 
creased particle concentration in the driving 
stream increases maximum ejector efficiency. 
(Author) 


in- 


AD-411 512 
(TISTP/RLG) 


Div. 9 
OTS price $19.75 


Engineering Projects Lab., 
Cambridge. 

AN INDEX TO THE TWO-PHASE GAS-LIQUID FLOW TEM- 
PERATURE, PART I, 
by S. William Gouse, 
Rept. 8734 1 
Contract Nonr184173 


Mass. Inst. of Tech., 


Jr. May 63, 


315p. 


Unclassified report 
Descriptors; (*Bibliographies, Indexes), 
(*Gas flow, Fluid flow), Boiling, Bubbles, 
Capillary tubes, Compressible flow, Oscillation, 
Hydroduct engines, Abstracts, 


A total of 2000 separate references on certain 
types of two-phase gas-liquid flow phenomena have 
been found, verified, listed, and indexed by sub- 
ject and principle author, This literature sur- 
vey was carried out as one phase of a program to 
determine the state of the art in two-phase gas- 
liquid flow phenomena, It is expected that this 
program will continue with the additional publi- 
cation of critical reviews and evaluations of 
various problem areas in two-phase flow as well 
as with the publication of Part II of the Index, 
The problem areas of condensation, cavitation, 
and atomization have been excluded except when 
references were of such a basic character as to 
be generally useful. (Author) 


AD-411 641 
(TISTP/JEA) 


Div. o. 
OTS price $9.60 


Davidson Lab., Stevens Inst. of Tech., Hoboken, 
NR. J. 
PREDICTION OF TRAJECTORIES FOR AN UNDERWATER 
MISSILE, ° 
by Howard Dugoff. Feb 63, 1v. Rept. 898 
Contract Now60 0341, Proj. LM2328 

Unclassified report 


Descriptors: (*Guided missile models, Motion), 
(*Guided missile trajectories, Underwater 
trajectories), (*Underwater trajectories, 
Guided missile models), Hydrodynamics, Non- 
linear systems, Mathematical predictions, 
Statics, Damping, Equations, Hydrodynamic 
configurations, Hydrostatics, 


Nonlinear motion equations were used to predict 
vertical planar trajectories of the Basic Finner 
Missile observed previously in underwater model 
experiments at California Institute of Technology, 
Value of the hydrodynamic coefficients appearing 
in the motion equations were obtained from Basic 
Finner experiments made previously at CIT, Bureau 
of Standards, and Davidson Laboratory, Coeffi- 
cients also were estimated on theoretical 
grounds, The observed trajectories could not be 
predicted using experimental coefficients alone, 
However, theoretical coefficients yielded pre- 































































Division 10 - FUELS AND COMBUSTION 


dictions that agreed well with the observed 
motions, Computed trajectories were particularly 
sensitive to independent changes in the values 

of the hydrodynamic static and damping derivative 
coefficients. However, when these values were 
kept consistent with relations expressing their 
physical interdependence, they could be varied 
over fairly wide ranges without appreciably 
affecting the predictions, (Author) 


10. FUELS AND COMBUSTION 


AD-410 055 Div. 3, 2 
(TISTM/AM) OTS price $5.60 


Little, Arthur D, Inc., Cambridg2, Mass. 
THE DESIGN, TESTING, AND INSTALLATION OF WS 
107A PROPELLANT-LOADING SYSTEMS, 
Program progress rept. no. 14, 1 Jan=-31 Mar 63. 
1 Apr 63, 5ip. C 62458 
Contract AFO4, 647 464 

Unclassified report 


Descriptors: (*Ground support equipment, Guided 
missiles (Surface-to-air)), Liquid rocket pro- 
pellants, Fluid flow, Design, Test method, 
Pipes, Liquefied gases, Oxygen, Handling, 
Installation, Sensory mechanisms, Noise, 
Sensitivity, Helium, 


Solutions to problems with the noise sensitivity 
of liquid sensors and the differential-pressure 
gauges for the LO2 filters were proposed. A pro- 
cedure for leak-testing the helium system was 
adopted, A vent-valve cycling exercise in order 
to evaluate rapid recycling possibilities and 
compiled temperature data for the helium recovery 
System was also conducted, The liquid sensor pro- 
gram is approaching completion and the final 
report is expected to be published in June. Anal- 
ysis of the helium recovery system has been com- 
pleted and the basic problem, brittle fracture of 
inlet connections through excessive cooldown, has 
been found unlikely to occur. We have analyzed 
the limitations to rapid recycle of the PLS and 
Suggested an approach, Other studies conducted 
during the reporting period included bolt-torquing 
tests for flange bolts in the PLS LO2 piping 
System, an approach for analyzing flow rates by 
reducing the flow circuits to equivalent valve 
flow coefficients, and the verification of the 
following: minimum values for the contents of 

PLS vessels during load — reload operations, 
depletion within tolerance during standby, and 
sufficient helium in titanium spheres aboard the 


missile. (Author) 
AD=-411 137 Div. 10 
(TISTM/REB) OTS price $1.60 


Southwest Research Inst., San Antonio, Tex. 

STUDIES OF INTERNAL DISPLACEMENTS IN SOLID 

PROPELLANT GRAINS (LONGITUDINAL DISPLACEMENTS 

IN FREE-STANDING, SOLID PROPELLANT HOLLOW 

CYLINDERS) . 

Interim rept., 

by L. U. Rastrelli and R, C, DeHart, 1 May 63, 

14p. 

Contract Nonr336300, Projs. 1043 3 and 064 451 
Unclassified report 


Descriptors: (*Propellant grains, Deformation), 
(*Solid rocket propellants, Deformation), 
Cylindrical bodies, Viscoelasticity, Loading 
(Mechanics), Pressure, Tests, 


Tests were conducted in this phase of the program 
to study the manner in which the sub-surface mate- 
rial in a viscoelastic, thick-walled cylinder 
deforms with time while subjected to relatively 
simple mechanical loadings. Measurements of 


internal displacements were acquired for two, 
free-standing, solid propellant models. Each 
model was subject to a mechanical loading con- 
sisting of either a sustained uniaxial compres- 
Sion or a combination of sustained uniaxial 
compression and internal pressure, (Author 


AD-411 153 Div. 10, 27 
(TISTM/EJH) OTS price $1.6 


Army Missile Command, Redstone Arsenal, 
Huntsville, Ala, 

THE AFFINITY OF SOME POLYURETHANE PROPELLANTS FOR 
MOISTURE, 

by H. W. H. Dykes, 15 
DA Proj. 517 06 002 
AMC RK TR63 1: 


June 63, 16p. 
Unclassified report 


Descriptors: (*Desiccants, Solid rocket pro- 
pellants), (*Solid rocket propellants, Desic- 
cants), Rocket propellant grains, Rocket motors 
(Solid propellant), Booster motors, Dehydration. 


The effects of using a desiccator-weather seal, 
containing molecular sieve desiccant, for drying 
the HAWK motor propellant has been studied semi- 
quantitatively. The area of investigation was 
limited to laboratory samples of propellant, 
samples of propellant from a motor, and desicca- 
tion studies on two HAWK motors. Data are pre- 
sented to show that the propellant in the HAWK 
motor cannot be dried in a reasonable time at 
ambient temperature or at 110 F using the 
desiccant, However, the desiccant will remove 
moisture from on or near the grain surface. On 
new HAWK motors, the desiccant wil] maintain a 
low relative humidity in the cavity of the 


motors. (Author) 
AD-411 396 Din... :t@, 1 
(TISTM/TCG) OTS price $7.60 


Atlantic Research Corp., Alexandria, Va. 

A PROGRAM TO ADVANCE THE TECHNOLOGY OF FIRE 
EXTINGUISHMENT (HYDROGEN-OXYGEN). 

Annual rept. Apr 62-Mar 63, 

by M. Markels, Jr. Mar 63, 69p. 

Contract AF33 616 8110, Proj. 6075, Task 607507 
ASD TDR62 526 P2 Unclassified report 

Descriptors: (*Hydrogen, Detonations), (*Oxy- 

en, Detonations), (*Fires, Fire extinguishers), 

(sFire extinguishers, Detonations), Combustion, 
Mixtures, Halogenated hydrocarbon, Powder 
metals, Potassium compounds, Carbonates, 

Burning rate, Liquefied gases, Gases, Alkanes, 
Alkenes, Alkynes, Iron compounds. 


The second year's effort (for first year's work 
see ASD-TDR-62-526) included the study of (1) 
suppression of gaseous hydrogen-oxygen detona- 
tions, (2) methods for controlling liquid hydrogen 
combustion, and (3) extinguishment of liquid hy- 
dro-gen-metal slurry fires. Of several gaseous 
inhibitors for 62:38 (% by volume) mixtures of 
hydrogen and oxygen, isobutene was found to be 
the best from evaluations of several low-molecu- 
lar-weight alkanes and alkenes, acetylene, methyl 
halogenides, chlorine, and pentacarbonyl iorn. 
Isobutene was effective at a concentration of 1%. 
Confined liquid hydrogen combustion was effective- 
ly suppressed by air-halogenated hydrocarbon mix- 
tures with 13-65 @ of inhibitor. It was also 
shown that effective concentrations can be 
predicted from standard flammability data. Con- 
fined liquid hydrogen combustion was extinguished 
by either powdered solids or liquid agents. Po- 
tassium bicarbonate and halogenated hydrocarbons 
were most effective of the substances studied. 
Minimum amounts for extinguishing fires of liquid 
hydrogen buring at a rate of thr ranged from 0.5 
to 0.8 gram. Author) 
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11. GROUND TRANSPORTATION 
EQUIPMENT 


AD-410 924 Div. 11 
(TISTE/JWS) OTS price $2.60 


Naval Civil Engineering Lab,, Port Hueneme, 
Calif. 


POLAR EQUIPMENT -- SAFETY CAB FOR TRACTORS. 
Final rept., 
by J. E. Dykins, 17 June 63, 30p. 


Proj. Y FO15 11 276 
NCEL TR R250 Unclassified report 
Descriptors: (*Tracked vehicles, Snow 
vehicles), (*Snow vehicles, Safety), Hatches, 
Safety devices, Weatherproofing, Ice, Polar 
regions, Tests, 


The movement of equipment and supplies over un- 


familiar snow and ice regions can be hazardous for 


personnel who operate the equipment; this was 
demonstrated by the accidents occurring in early 
Deep Freeze operations, As a result, a tractor 
safety cab was developed which has the capability 
of simple and rapid disassembly and reassembly. 
This feature enables the operator, after having 
evaluated the degree of hazard in a particular 
operation, to initiate safety precautions to the 
point of completely removing the upper half of 
the cab in order to have an unobstructed exit 
from the equipment should it fall into a snow 
crevasse or break through a floating ice sheet, 
When the full cab is used, the operator is pro- 
vided with an easy exit through an overhead 
escape hatch which will accommodate a man wearing 
bulky arctic clothing. The cab was evaluated for 
safety features, disassembly and reassembly, 
weathertightness, structural adequacy, operator 
visibility, and operator comfort. The cab per- 
formance was evaluated as highly satisfactory 

for all of the tests, (Author) 


12. GUIDED MISSILES 


AD-410 085 Biv. 12,. Sy Og D, 


16, 19, 27 


(TISTB/PCR) OTS price $1.14 


Defense Documentation Center, Alexandria, Va. 
SPACE RENDEZVOUS, RESCUE, AND RECOVERY. A DDC 
ABSTRACT COMPILATION, 

comp. by Preston C. Rogers, Jr. 


ry 


Aug 63, iv. 
570 refs. 


Unclassified report 


Descriptors: *Rendezvous guidance, *Spacecraft 
docking, *Recovery, *Rescues, *Bibliographies, 
Space capsules, Space navigation, Space pro- 
pulsion, Space medicine, Closed-cycle ecolog- 
ical systems, Life support, Space communication 
Systems, Space surveillance systems, Space 
maintenance, Astronauts, Training, Spaceborne, 
Computers, Atmosphere entry, Aerodynamic heat- 
ing, Data processing systems, Radar equipment, 
Optical equipment, Infrared equipment, Ultra- 
violet detectors, Magnetometers, Radiation 
measurement systems, Rendezvous spacecraft, 
Rendezvous trajectories, Spacecraft, Space 
flight. 


This bibliography was prepared for the Specialist 
Meeting on Space Rendezvous, Rescue and Recovery 
held at Edwards Air Force Base on 10-12 September 
1963. Citations are included for reports cata- 


logued by DDC from 1953 to June 1963 and are re- 
Stricted to unclassified, unlimited references, 
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GROUND TRANSPORTATION EQUIPMENT - Division 11 


GUIDED MISSILES - Division 12 


References are arranged by the following subject 
headings: rendezvous gaidance, control and/or 
propulsion; docking systems; crew transfer tech- 
niques; Space rescue operations; assembly tech- 
niques for orbital operations; effects of launch 
time delays; recovery from space; re-entry forces 
and heating; control center operations; simula- 
tion techniques; instrumentation and displays; 
Spaceborne computers and data processing; radar, 
optical, IR, UV, magnetic and nuclear sensors; 
space tracking, communications and telemetry; 
life support requirements; environmental control 
systems; medical considerations for space and 
rescue missions; astronaut training requirements; 
and characteristics of USSK Vostoks,. 


AD-410 177 
(TISTP/HSS) 


Div. 12 
OTS price $1.60 


System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAM SPECIFICATIONS REVISION 
OF COPII, 
by B. R. 
010 OC 
Contract AF19 628 1648 

Unclassified report 


Pruett. 1 May 63, 11p. Rept. no. TM891 


Descriptors: (*Satellity networks, Programming 
(Computers)), Data processing systems, Satel- 
lites (Artificial). 


Presents modifications that will provide capabil- 
ities required by the users and will improve the 
efficiency of the COPII System. Reports that the 
two modifications are: 1) a two-tape system will 
be implemented to stablize the Utility and Sup- 
port System (USS), to separate USS and flight 
specific work and to achieve better control pro- 
cedures; 2) the format of the system tapes will 
be modified so that the control program can pro- 
cess input from high density tapes. (Author) 


AD-410 189 


Div. 12, 30 
(TISTP/HSS) 


OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAMMING PROPOSALS. PROPOSAL 
FOR MODIFICATIONS TO TAPE, 

by H. J. Frieden. 1 May 63, ip. Rept. no. 
008 OO 

Contract AF19 628 1648 


TM890 


Unclassified report 


Descriptors: (*Satellite networks, Program= 
ming (Computers)), Data processing systems. 


Proposes modifications to TAPE, Reports that 
TAPE can be modified to use TAPEIO (input-output 
routine for tapes) instead of doing its own 


input-output. (Author) 
AD-410 194 Div. 12 
(TISTP/HSS) OTS price $1.10 


Systems Development Corp., Santa Monica, Calif. 

PERSONNEL PLANNING INFORMATION - 1604 TRANSITION 
PROGRAMS OPERATIONS, 

by C. Bustya and L. A, 

Rept. no. TM1243 O00 OO 
Contract AF19 628 1648 


Friedman. 3 May 63, 8p. 


Unclassified report 
Descriptors: (*Satellite networks, Programm- 
ing (Computers)), Personnel, Satellites (Arti- 
ficial), Data processing systems. 


Updates the information pertaining to STIN and 





Division 12 - GUIDED MISSILES 


STOUT on the original Personnel Planning Informa- 
tion (PP1) document TM(L)-979/COC/00, and adds 
information regarding the new 1604 communications 
programs SBRDTLK and SMERGE, which will become 
operational in the A-1 time period along with 
STIN and STOUT. (Author) 


AD-410 195 Div. 2, 3¢ 
(TISTP/HSS) OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAM SPECIFICATIONS WRITE END 
OF TAPE (EOT), 
by W. E. Taber. 13 May 63, 7p. Rept. no. TM891 
009 00 
Contract AF19 628 1648 

Unclassified report 


Descriptors: (*Satellite networks, Programming 
(Computers)), Satellites (Artificial), Data 
processing systems. 


Reports that EOT (Write end of type) will write 
an end-of-file mark, four records each consisting 
of «tEND-OF=TAPE'+, and a double end-of file mark 
on any tape and rewind the tape with or without 
interlock. (Author) 


AD-410 249 Divs 12 
(TISTA/GEC) OTS price $5.60 


Boeing Co., Seattle Wash. 
TECHNICAL FACILITY CRITERIA FOR THE MINUTEMAN 
LAUNCH CONTROL FACILITIES, FRANCIS E. WARREN 
AFB, WYOMING, 
by E. Bellero. 20 June 63, 45p. D2 14827 
Contract AFO4 694 107 

Unclassified report 


Descriptors: (*Guided missiles (Surface to 
surface), Launching sites), (*Launching sites, 
Command and control systems), Construction, 
Design. 


The technical facility criteria document for the 
Minuteman Launch Control Facilities at Francis 
E. Warren AFB is issued as a supplement to the 
Wing IV Launch Control Facility Criteria pre- 
sented in Boeing Document D2-13798 (Revision A). 
(Author) 


AD-410 253 bie. 12. 9, 20, 7 


(TISTA/GEC) OTS price $16.00 


North American Aviation Inc., Columbus, Ohio. 
FLIGHT TEST CRITERIA FOR RE-ENTERING NAP SYSTEM. 
Final rept. 

Apr 63, 232p. 

Contract AF29 601 5104, Proj. 1831, Task 183101 
AFSWC TDR63 14 Unclassified report 


Descriptors: (*Satellites (Artificial), 
Nuclear power plants), (*Spacecraft, Nuclear 
power plants), (*Nuclear power plants, 
Atmosphere entry), Auxiliary power plants, 
Descent trajectories, Ablation, Reactor fuel 
elements, Reactor fuel rods, Aerodynamic heat- 
ing, Two-dimensional flow, Flight testing, 
Military requirements, Theory, Thermodynamics, 
High altitude, Test methods, Instrumentation, 
Launch vehicles (Aerospace), Launching sites, 
Heat transfer, Guided missile trajectories, 
Research program administration, Radiation 
hazards, Disposal, Radioactive waste. 


A study has been made of nuclear auxiliary power 
(NAP) systems reentering the earth's atmosphere 
at the conclusion of a space mission. The 
purpose was to determine the parameters of 
significance for flight test criteria that affect 
programs intended to evaluate or demonstrate 





sequences or results of re-entering NAP systems. 
As an example for discussion, a representative 
NAP system was used which included the SNAP 10A 
unit attached to an Agena B space vehicle. It 
was concluded that the total integrated heat in- 
put during a flight test must be equal to the 
actual re-entry case. The test re-entry trajec- 
tory must, therefore, include higher than orbital 
re-entry speeds for steeper re-entry angles to 
compensate for the shorter test re-entry periods 
of heat input. (Author) 


AD-410 33 Div. 12, 22 
(TISTP/JEA) OTS price $6.60 


Army Missile Command, Redstone Arsenal, 
Huntsville, Ala. 
SOME OPTICAL CONTRAST SEEKER SYSTEM 
CONSIDERATIONS, 
by G. Willems. 31 Dec 62, 61p. 
Proj. 1D22 901A204 
AMC Rept. no. RE TR62 10 
Unclassified report 


Descriptors: (*Television guidance, Guided 
missiles (Surface-to-surface)), (*Guided 
missiles (Surface-to-surface), Anti-tank 
ammunition), Guided missile models, Tactical 
weapons, Gimbals, Stability, Phase studies, 
Ranges (Distance), Probability, Geometry, 
Mathematical models, Target acquisition, 
Identification systems. 


Some elementary problems peculiar to a ground-to- 
ground homing missile system are discussed. The 
work is specifically oriented toward the applica- 
tion of a television guidance sensor of the con- 
trast contour type to an anti-tank weapon. The 
design of a simple laboratory TV servo-tracker is 
presented. Appendices A and B discuss test 
vehicles for subject application and present 
pertinent XQ-2 drone parameters. (Author) 


AD=-410 A474 Bien. 124,454) 2 


(TISTP/JEA) OTS price $4.60 


RAND Corp., Santa Monica, Calif. 

VELOCITY REQUIREMENTS FO STOPOVER ROUND TRIPS 
TO MARS, 

by L. N. Rowell. July 63, 43p. RM3474PR 
Contract AFA9 638 70C 


Unclassified report 


Descriptors: (*Parking orbit trajectories, 
Transfer trajectories), (*Interplanetary)y 
trajectories, Propulsion), Lunar trajectories 
Velocity, Lunar craft, Planets, Analysis, 
Statistical data, Mars. 


' 


The velocity increments that are required to 
transfer a vehicle from an Earth parking orbit 
to a Mars parking orbit and return are presented 
for a range of departure dates during the time 
period from 1971 to 1977. The departure dates 
fall before and after those for minimum-energy 


trajectories, i.e., May 1971, July 1973, September 


1975, and October 1977. The parking orbits are 
circular and are at an altitude of 100 n mi. 

The required velocity increments are presented 
primarily in graphic form, The individual and 
total velocity increments for one-way trips 

are given for transfer times ranging from 100 to 
300 days, in 50-day increments. (Author) 


AD-410 491 Div. 12, 6, 6 
(TISTP/JEA) OTS price $21.00 


Aerospace Communications and Controls Div., Radio 
Corp. of America, Burlington, Mass. 
MULTISYSTEM TEST EQUIPMENT. 
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Quarterly interim technical rept. no. 4, 1 Jan- 
31 Mar 63. 
15 May 63, 1v. Rept. no. CR63 547 37 


Contract DA36 0340RD3650 
Unclassified report 


Descriptors: (*Checkout equipment, Automatic), 
(*Test equipment, Shelters), (*Electronic 
equipment, Test equipment), Ground support 
equipment, Display systems, Control systems, 
Hydraulic systems, Maintainability, Specifica- 
tions, Monitors, Circuits, Package circuits, 
Cooling, Pressure, Reliability (Electronics), 
Computer logic. 


Factory production commenced during this quarter 
on standard printed circuits for the computer in 
the electronic test set. Factory production of 
other MTE system hardware is starting. During 
this quarter, 18 standard types of millimodules 
and 16 standard types of millimodule boards were 
designed and released for production. Other 


items are being readied for release to production. 


Drawings were completed for the rack and chassis 
mechanical configurations. The rack detail draw- 
ings will be completed when the environmental 
design tests, started this quarter, have been 
completed. A shelter-rack interface has been de- 
veloped. Final modifications will be made when 
shock and vibration tests, started this quarter, 
have been completed. Extensive detailed design 
work is continuing on the electronic test set 
equipment. Layouts have been finalized and cir- 
cuits are being designed for the display/control 
equipment. Extensive design, breadboarding, and 
testing work has been accomplished on all of the 


other units comprising the electronic test groups. 


Preliminary work on software for the computer has 


commenced. (Author) 

AD-410 496 Div. 12 
TISTA/FRL) OTS price $16.50 
Boeing Co., Seattle, Wash. 


MINUTEMAN MONTHLY FAILURE SUMMARIES, APRIL 1963. 

18 June 63, iv. Document no. D2 5286 39 

Contracts AFO4 647 289 and AFO4 647 714 
Unclassified report 


Descriptors: (*Guided missiles (Surface-to- 
surface, Malfunctions), (*Guided missiles 
(Surface-to-surface), Failure (Mechanics)), 
Reliability, Guided missile components, Check- 


out procedures,. Data, Design, Manufacturing 
methods, Tables. 


The failure data from each area are tabulated to 
Show the numbers of discrete failure events so as 
to provide quick visibility regarding trend as 
well as a breakdown of the data with respect to 
types and causes of failures. Back-up pages are 
then provided to describe each reported failure 
event reflected in the tabulations. These de- 
Scriptions are also intended to relate the number 
of specific components replaced in order to re- 
Store satisfactory operating condition. The 
failures classified as Primary Failure Events 

are related to equipment unreliability and are 
Subject to corrective action by means of design 
changes. Hardware failures caused by faulty 
instructions or personnel errors are ''control- 
‘able' failure events by means of management 
actions. In total, all of the failure data per- 
tinent to replaceable-level components are useful 
for logistics purposes. A Summary of hardware 
and system problems evidenced by the failure data 
received from all bases, together with the status 


of resolution of each problem is also presented, 
Author) 


GUIDED MISSILES - Division 12 


AD-410 516 Div. 12 
(TISTP/HSS) OTS price $18.50 


Boeing Co., Seattle, Wash. 
MINUTEMAN MONTHLY FAILURE SUMMARIES - MAY, 1963. 
17 July 63, 1v. Document no. D2 5286 41 


Contracts AFO4 694 107 and AFO4 647 289 


Unclassified report 


Descriptors: (*Guided missiles (Surface- 
to-surface), Quality control), Reliability, 


Failure (Mechanics), Guided missile compo- 
nents, Logistics. 


The failure data from each area are first tabu- 
lated to show the numbers of discrete failure 
events at the Figure A equipment level to provide 
quick visibility regarding trend as well as a 
breakdown of the data with respect to types and 
causes of failures. Back-up pages are then pro- 
vided to describe each reported failure event 
reflected in the tabulations. These descriptions 
are also intended to relate the number of spe- 
cific Figure A components replaced to restore the 
Figure A to satisfactory operating condition. The 
failures classified as Primary Failure Events are 
related to equipment unreliability and are sub- 
ject to corrective action by means of design 
changes. Hardware failures caused by faulty in- 
Structions or personnel errors are classified as 
""controllable'' since they can be controlled by 
management actions. In total, all of the failure 
data pertinent to replaceable-level components 


are useful for logistics purposes. (Author) 
AD-410 550 Div. 12, 30 

(TISTA/GEC) OTS price $2.60 

Boeing Co., Seattle, Wash, 

MINUTEMAN WS = 133A —- WING II. 

Monthly summary rept. no. 3, 1-31 June 63, 
15 July 63, 1v. 

Contract AFO4 647 757 


Unclassified report 


Descriptors: (*Guided missiles (Surface to 
surface), Research program administration), 
Tests, Checkout procedures, Scheduling. 


This report is the test summary for the period 

1 - 30 June 63, It defines major test require- 
ments, their degree of attainment, major program 
problems encountered and recommendations which 
may improve or accelerate the test program as 


defined in the Wing II VAFB Test Program Plan, 
BSD TR 63-29. (Author) 


AD-410 590 
(TISTA/FRL) 


Div. 12 
OTS price $1.60 
General Dynamics Electronics, San Diego, Calif. 
PROGRAM PROGRESS AND SECURITY REPORT, 
Narrative progress rept. for June 63. 
June 63, 10p. 
Contract AFO4 647 463 


Unclassified report 
Report on Weapon System WS~107A-2. 


Descriptors: (*Guided missiles (Surface to 


surface), Research program administration), 
Maintenance, Scheduling, Ground support equip- 
ment, 


Checkout equipment, Communication equip- 
ment, Management engineering, Launching sites. 
The general progress on the Titan II is reported. 
Data relating to proposed change in Titan Complex 
Maintenance Concept was updated and additional 
engineering data incorporated. The information 
Submitted provides for additional communication 
equipment and systems access required to Support 
the addition of maintenance personnel in the 
Launch Control Center. (Author) 
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Division 12 - GUIDED MISSILES 


AD-410 591 Div. 12 
(TISTP/RD) OTS price $1.60 


American Machine and Foundry Co., Santa Barbara, 

Calif. 

LAUNCHER SYSTEMS FOR WEAPON SYSTEM 107-B, 

by J. L. Weiker. June 63, 12p. 

Contracts AFO4 647 138 and AFO4 647 138 
Unclassified report 


Descriptors: (*Guided missiles (Surface to 
surface), Strategic weapons), (*Guided missile 
personnel, Guided missile launchers), Manage- 
ment engineering, Cost. 


AD-410 818 Div.” 12 
(TISTA/FRL) OTS price $19.75 


Boeing Co., Seattle, Wash. 

MINUTEMAN MONTHLY FAILURE SUMMARIES, MAY 1963. 

27 June 63, 1v. Document no. D2 5286 40 

Contracts AFO4 694 107 and AFO4 647 289 
Unclassified report 


Descriptors: (*Guided missiles (Surface to sur- 
face), Malfunctions), (*Guided missiles (Sur- 
face to surface), Failure (Mechanics)), Reli- 
ability, Guided missile components, Checkout 
procedures, Data, Design, Tables. 


The failure data for the Minuteman from each area 
and are tabulated to show the numbers of discrete 
failure events to provide quick visibility re- 
garding trend as well as a breakdown of the data 
with respect to types and causes of failures. 
Back-up pages are provided to describe each re- 
ported failure event reflected in the tabulations. 
These descriptions are also intended to relate 
the number of specific components replaced to re- 
store satisfactory operating condition. The 
failures classified as Primary Failure Events are 
related to equipment unreliability and are sub- 
jett to corrective action by means of design 
changes. Hardware failures caused by faulty in- 
structions or personnel errors are classified as 
‘contollable’ since they can be controlled by 
management actions. (Author) 


AD-410 847 Div. 12 
(TISTP/FEM) OTS price $1.10 


Aeronutronic, Newport Beach, Calif. 
PENETRATION AIDS DEVELOPMENT, 
Reliability summary rept. for June 63, 
15 Sep 61, Ap. 
Contract AFO4 694 23 
Unclassified report 


Descriptors; (*Reentry vehicles, Failure 
(Mechanics)), (*Reliability, Decoys), Time 
delay relays, Time switches, Temperature, 
Sensitivity, Velocity, Vibration, Aluminum 
coatings, Pistons, Humidity. 


AD-410 903 Div. 12 
(TISTP/HSS) OTS price $4.60 


ery of Naval Weapons, Navy Dept., Washington, 
¢ Oa 

MEASUREMENT OF SURFACE-TO-AIR MISSILE WEAPON 
SYSTEM OPERABILITY AND RELIABILITY. 

16 Apr 62, Iv. 
NAVWEPS Rept. 8017 Unclassified report 
Deseriptors: (*Guided missiles (Surface to 
air), Maintenance), Failure (Mechanics), 
Guided missile components, Reliability, 
Quality control, Weapon systems, Surface to 
air, Shipborne, Effectiveness. 


The failure rates and maintenance requirements 





of surface-to-air missile weapon system equip- 
ments can greatly affect the usefulness and ef- 
fectiveness of such weapon systems. There is a 
vital need for a method of meaningful, practical 
measurement of weapon system operability, avail- 
ability and reliability. The measurement method 
presented in this report is designed to be an 
integral part of the maintenance scheme of the 
weapon system. The measurement system depends 
upon the use of a systematic, unambiguous test 
procedure performed daily to determine the readi- 
ness of the system (DSOT) and provides a method 
of measurement to estimate the average level of 
operability which can be expected to prevail in 
the intervals between DSOT's, taking into account 
current failure experience. This report explains 
the scheme and development of the readiness 
measurements, their interpretation and the use 

of the shipboard reporting forms involved. 
(Author) 


AD=-410 990 Davis. ct2g 6, % 
(TISTP/FEM) OTS price $6.60 


Hughes Aircraft Co., Culver City, Calif. 
MOSAIC RADAR STUDY PROGRAM, 
Quarterly progress rept, 
by W. H. Kummer. Apr 63, 63p. 
Contract Now63 0156 
Unclassified report 


Descriptors: (*Mosaics, Kadar), (*Radar, Guided 
missiles), (*Guided missiles, Guidance), Radar 
scanning, C-band, Antennas, Electromagnetic 
properties, Antenna feeds, Signals, Superhigh 
frequency, Phase measurement, Amplitude modu- 
lation, Antenna radiation patterns, Electro- 
magnetic waves, Equations, Special functions, 
Bessel functions, Refraction, Electromagnetic 
fields, Tables. 


The design of a radically new type of missle- 
borne radar system, called a mosaic radar, which 
will be superior to existing scanning radar 
systems in information gathering the data proc- 
essing is presented. The mosaic radar is a 
fixed, multibeam, Luneberg lens antenna with 76 
C-band feed elements in an array on the back sur- 
face of the lens, The angular position and 
dimensions of the array are equal to but dia- 
metrically opposite the sector of space from 
which it receives energy. The design of the 
antenna will give the mosaic radar simultaneous 
and continuous reception of energy from a wide 
field of view. An investigation of the electro- 
magnetic properties of the antenna and methods 
for extracting the energy from it is reported. 
(Author) 


AD-411 133 Dis. 1,42 
(TISTA/FRL) OTS price $15.00 


Boeing Co., Seattle, Wash. 
WS-133A, GRAPHIC ILLUSTRATION. 
MAINTENANCE RECORDS - MAFB, 

by N. E. Stump. 25 July 63, 224p. Document no, 
D2 13121 

Contract AFO4 647 580 


OPERATION AND 


Unclassified report 


Descriptors: (*Guided missiles (Surface to 
surface), Operation), (*Guided missiles (Surface 
to surface), Maintenance), Guided missile 
components, Data, Records, Ground support 
equipment, Maintenance equipment, Tables. 


This document represents the family tree of AFTO 
Series 200 Operation and Maintenance Records and 
Selected Item Configuration Records for the Air 
Force Base Minuteman hardware, including Associate 
Contractor supplied information, The information 
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is grouped according to hardware location by 
Minuteman Requirement Control Number (MRCN). 
These groups are Launch Control Facility, Launch 
Facility, Airborne, and Maintenance Ground 
Equipment (MGE) (Author) 

AD-411 152 Div. 12 

TISTA/FRL) OTS price $1.60 


American Machine 


and Foundry Co., 
Calif. 


Santa Barbara, 


LAUNCHER SYSTEMS FOR WEAPON SYSTEM 107B, 
Program Progress Report No, 41, 1 Apr=-30 June 63, 
by L, Casebourn, 30 June 63, 12p. 


my 412¢ 
64 138 


Contracts AFO4 647 38 


and AFO4, 647 465 
Unclassified report 


Descriptors: 
»cheduling), 


\*Launch vehicles 


(Aerospace), 
Production, 


Launching, Guided 


missiles (Surface-to-surface 
AD-411 269 Div. 12 
TISTA/MFA) OTS price $13.50 
Boeing Co., Seattle, Wash 
FLIGHT ARTICLE MASS PROPERTIES REPORT FOR MINUTE- 
MAN WING II AND II COMPONENTS FOR MISSILE 787-828, 
by Thomas Stanyer and Charles A. Hanson, 
18 July 63, 190p. D2 13946 7 
Contract AFO4, 694 46 


Unclassified report 


Descriptors: (*Guided missiles (Surface-to- 


surface), Weight), Guided missiles componets, 
Tables, 
The masé property summaries of the Boeing compo- 


nents for a series of Operational 
Minuteman missiles are reported The serialized 
components included in the data for each missile 
are those committed to that particular missile 
during the course of production in Seattle and 
May not be the ones finally installed during 
assembly at Air Force Plant (Author) 


Wing II and III 


AD=411 302 


Div. 12, 4 
(TISTA/GEC) 


OTS price $2.50 


Dynatech Corp., Cambridge, Mass. 
DESIGN STUDY OF A LIQUID OXYGEN CONVERTER FOR USE 


IN WEIGHTLESS ENVIRONMENTS, 

Final rept., June 62=Feb 63, 

by John M, Reynolds, III, Harry Y. Choi, Richard 
L. Mela and Mathew Hurwitz. June 63, 93p. Rpt. 
no. 391 


Contract AF33 657 9423, Proj. 6373, Task €37302 
AMRL TDR63 42 Unclassified repor’ 


Descriptors; (*Oxygen equipment, Electro- 
phoresis), (*Closed=cycle ecological systems, 
Oxygen equipment), Oxygen, Liquefied gases, 
Theory, Dielectric properties, Design, Vapors, 
Separation, Space flight, Weightlessness, Space 
environmental conditions, Controlled atmos- 
pheres, Electrolytic cells, Electrodes, 
Hazards, Alkynes, Thermodynamics, 


A basic investigation directed towards the de- 
velopment of the dielectrophoretic oxygen con- 
verter has been conducted. The work has covered 
dielectrophoretic theory, application to design, 
Supporting experiments, preliminary design of a 
2-liter converter, and construction of a small 
dielectrophoretic tank for flight test experi- 
Ments., We find that the level of the dielectro- 
Phoretic forces can be predicted quantitatively. 
These force levels are limited in a practical con- 
verter design by dielectric breakdown of the 
medium, by stability of the fluid-vapor inter- 
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and sometimes by force wells that trap 
fluids in the vicinity of the electrodes. Crite- 
ria for converter design in view of these limita- 
tions are developed, and it is shown that in a 
25-liter converter *ttequivalent dielectrophoretic 
gravity fields in the region from 10 to the -3 
power to 10 to the -1 power g sub o should be 
attainable on the fluid with a 20,000 voit poten- 
tial. Provision is made for uninterrupted opera- 
tion up to 25 g sub o. Liquid-vapor separation 
occurs continuously in the converter. The entire 


converter, with auxiliaries, weighs 14.0 lb dry, 
(Author) 


face, 


AD-411 472 Div. 12 
(TISTA/GEC) OTS price $1.60 


Boeing Co., Seattle, Wash. 

QUALIFICATION TEST REPORT FOR MODEL SPECIFICA- 
TION S-133-111-1-8 AND QUALIFICATION SUPPLEMENT 
I THEREOF, SUPPORT, MISSILE SUSPENSION AND 
ALIGNMENT SYSTEM, 

by G. L. Dusenberry. 
D2 7257 2 


Contract AFO4 647 289 


15 Apr 63, 11p. Document no. 


Unclassified report 


Descriptors: (*Guided missiles (Surface-to- 
surface), Stabilized platforms), Test methods, 
Military requirements, Acceptability, Inertial 
guidance, Ground support equipment. 


This qualification report covers the qualifica- 
tion testing of the Support, Missile Suspension 


and Alignment System, Type GSU-111/¢ (Author) 
AD-411 541 Div. 12 

(TISTP/FRL) OTS price $23.50 

Boeing Co., Seattle, Wash. 

WS-133B MASTER TECHNICAL DATA INDEX, 

by W. N. Watson. 18 July 63, 1v. Rept. no. 

D2 30032 1A 


Contract AFO4, 694 266 


Unclassified report 
Descriptors: (*Guided missiles (Surface to 
surface), Indexes), Data, Documentation, Mili- 


tary requirements, Specifications, Information 
retrieval. 


Information on all Air Force required documents 
on the WS-133B program, Contract AFO4(694)-266 

is presented. All contract documents on the 
WS-133B Program of which the requirements are de- 
fined sufficiently to allow the work to be de- 
veloped are reported. It is submitted in partial 
compliance to Paragraph 17.2.1 of the AFO4(694)- 


266 Letter Contract dated January 7, 1963. 
(Author) 
AD-411 590 Div. 12 


(TISTA/GEC) OTS price $1.10 


Boeing Co., Seattle, Wash. 

QUALIFICATION TEST REPORT FOR MODEL SPECIFICATION 
S-133-121-3-1-77 AND QUALIFICATION SUPPLEMENT I 
THEREOF, CONTROLLER, POWER AZIMUTH DRIVE-FIGURE 
A-4451, 

by Gary L. Dusenberry. 
Contract AFO4 647 289 


15 Apr 63, 7p. D2.13179 2 


Unclassified report 


Descriptors: .(*Guided missiles (Surface-to- 
surface), Inertial guidance), Azimuth, Control 
systems, Specifications, Drives, Acceptability. 


This qualification report and qualification 
supplement covers the qualification testing of 
the Controller, Power Azimuth Drive, Type 
DCU-88/E. (Author) 























































Division 13 - INSTALLATIONS AND CONSTRUCTION 


Division 14 - MATERIALS (NON-METALLIC) 


AD-411 611 
(TISTA/FRL) 


Div. 12 
OTS price $1.60 


Boeing Co., Seattle, Wash. 

QUALIFICATION TEST REPORT FOR MODEL SPECIFICATION 

$-133-111-1-9 AND QUALIFICATION SUPPLEMENT I, 

ACTUATING AND LOCKING MECHANISM, LAUNCHER 

CLOSURE, 

by M, I, Bordsen, 19 Apr 63, 

D2 7256 2 

Contract AFO4 647 289 
Unclassified report 


lip. Rept. no, 


Descriptors: (*Guided missile (Surface-to- 
surface), Silos), (*Silos, Hatches), Locking 
fastener device, Actuators, Tests, 


13. INSTALLATIONS AND 
CONSTRUCTION 


AD-410 282 Div. 13 
(TISTM/AMS) OTS price $.50 


Defense Metals Information Center, Columbus, 
Ohio. 

NOTES ON LARGE-SIZE FURNACES FOR HEAT TREATING 
METAL ASSEMBLIES, 

by H. J. Hucek, A. R. 
24 May 63, 9p. 

DMIC Memorandum 167 


Elsea and A. M, Hall. 


Unclassified report 
A rev. of DMIC Memo 63, dated 25 Aug 60. 


Descriptors: (*Furnaces, Heat treatment), 
(*Heat treatment, Furnaces), Metals, 
Controlled atmospheres. 


AD-411 261 


Biv. 13, 39 
(TISTP/RLG) 


OTS price $15.50 


Illinois U., Urbana, 

COMPUTATION OF UNDERGROUND STRUCTURAL RESPONSE. 
Final rept., 

ed. by Alfredo Ang and Nathan M, Newmark, 

June 63, 237p. 
Contract DA4Y 146XZ104 
DASA 1386 Unclassified report 
Descriptors; (*Underground structures, Loading 
(Mechanics)), (*Mechanical waves, Propagation) , 
(*Shock (Mechanics), Theory), Solids, Blast, 
Soils mechanics, Pressure, Numerical analysis, 
Mathematical analysis, Shock waves, Pressure, 
Mathematical models, Partial differential equa- 
tions, Impact shock, 


Means of obtaining a better understanding of the 
phenomenological aspects of wave propagation in 
solid media were sought. Such information is of 
immediate importance in the study of earth motions 
resulting from blast loadings and in the design 
of underground structures to resist blast pres- 
sures, The research work was carried out in 
three separate study areas as follows: (1) A 
theoretical study of wave propagation in continu- 
ous solid media, involving rigorous mathematical 
formulations of wave motions and shock phenomena 
in solids. (2) Development of mathematically 
consistent discrete models of solid continua for 
the high-speed numerical computation of wave 
motions in solid media and for evaluating struc- 
ture~soil interactions. (3) Studies of struc- 
ture-soil interactions by simple analytical and 
experimental models, Only the effect of arching 
was considered. (Author) 
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AD-411 579 
(TISTE/CAM) 


Div. 13 
OTS price $8.10 


Ohio River Div. Labs., Engineer Corps., 
Cincinnati, 
SMALL SCALE MODEL STUDIES OF PRESTRESSED RIGID 
PAVEMENTS FOR MILITARY AIRFIELDS, PART II, 
SINGLE-WHEEL LOADINGS ON PRE=-TENSIONED AND POST- 
TENSIONED SLABS, 
by Paul F, Carlton and Ruth M, Behrmann, May 63 
lv. 
ORDL EC Technical rept. no, 4=25 

Unclassified report 


Descriptors: (*Pavements, Landing fields), 
Model tests, Loading (Mechanics), Load distri- 
bution, Instrumentation, Stresses, Mathemati- 
cal analysis, Deflection, Measurement, 


The purpose of the over-all study was to develop, 
through the combined use of small-scale models 
and theorectical analysis, relationships between 
wheel load and bending moment for loadings in 
both the elastic and the inelastic ranges of be- 
havior of theprestressed slabs; and to apply 
these relationships to the formulation of a ra- 
tional approach to the design and evaluation of 
prestressed rigid pavements for military air- 
fields, The models consisted of 0.20-inch thick 
prestressed slabs of Hydrocal gypsum cement sup- 
ported by a 12-inch thick layer of natural rubber, 
Single strands of music wire positioned at mid- 
depth provided a rectangular system for prestres- 
Sing the slabs, Both pre-tensioned and post- 
tensioned systems of prestressing were adapted to 
the models, This report presents the results of 
tests made to observe the behavior of prestressed 
Slabs loaded statically to failure by means of 
Singie circular footprints of various sizes, 
Twelve pretensioned and fifteen post-tensioned 
Slabs were constructed and tested. With the ex- 
ception of two cases, the prestressing for this 
group of slabs was accomplished using 0.020-inch 
diameter music wires spaced 0.60 inch center to 
center both longitudinally and transversely as 
the stressing tendons, (Author) 


14. MATERIALS (NON-METALLIC) 


AD-410 053 
( TISTM/REB) 


Div. 14 
OTS price $9.10 


Little, Arthur D. Inc., Cambridge, Mass. 
THE DEVELOPMENT OF HIGH PERFORMANCE INSULATION 
SYSTEMS. APPENDIX B,. 
Program progress rept. no. 14, 1 Jan-31 Mar 63, 
1 Apr 63, 97p. Rept. no. C-62458 
Contract AFO4 647 464 

Unclassified report 


Descriptors: (*Thermal insulation, Spacecraft), 
Cryogenics, Airframes, Heat shields, Propel- 
lant tanks, Liquefied gases, Materials, Emis- 
Sivity, Foils, Thermal conductivity, Heat 
transfer, Aircraft, Materials, Plastics, Glass 
textiles, Manufacturing methods. 


This report discusses the selection of insulating 
Materials, the methods of constructing samples 

of insulation systems, and the tests that were 
conducted for evaluating their effectiveness. 
Tests were conducted on small samples in a single- 
plate laboratory rig and on a 30-liter dewar. 

The single plate rig was used to establish the 
apparent conductivity of multilayer insulators 
made of various combinations of radiation shields 
and insulating spacers. The test on the 30-liter 
dewar established that results obtained in the 
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single-plate rig applied to full-scale installa- 
tions. Good agreement exists between thermal 
conductivity data obtained in the single-plate 
thermal conductivity apparatus and the 30-liter 
insulated container. The superiority of the 
multilayer radiation-shield insulation system over 
other insulation systems was established under 
laboratory conditions. Immcciate use of the 
multilayer radiation-shield insulation system in 
selected cases is possible. (Author) 


AD-410 089 
(TISTM/AMS) 


Div. 14, 25 
OTS price $1.60 


RIAS Inc., Baltimore, Md. 
CLEAVAGE SURFACE ENERGY OF (100) MAGNESIUM OXIDE, 
by A. R. C. Westwood and D. L. Goldheim. July 63, 
18p. Technical rept. no. 2 
Contract Nonr416200 
Unclassified report 

Descriptors: (*Magnesium compounds, Oxides), 
(*Fracture (Mechanics), Surface properties), 
(*Surface properties, Fracture (Mechanics)), 
Plasticity, Deformation, Mathematical analysis, 
Energy, Crystal lattice defects, Crystals, 
Metallography. 


The modification of the Gilman cleavage technique 
described recently by Westwood and Hitch has been 
used to determine the surface energy, of (100) 
MgO at 298 K. This was found to be 1150 + 80 
ergs/sq cm, in good agreement with previous ex- 
perimental estimates, but somewhat lower than 
theoretical estimates of this quantity. Metal- 
lographic studies were also made of the plastic 
relaxation which occurs in the vicinity of the 
crack tip when cleavage cracks are repropagated, 
and a correlation between the extent of plastic 
relaxation, crack length and the measured cleavage 
surface energy was observed. (Author) 


AD-410 101 Div. 4..°F 
(TISTM/AMS) OTS price $4.60 


Bendix Corp., Eatontown, N. J. 

CERAMIC TO METAL SEALS FOR HIGH-TEMPERATURE 

THERMIONIC CONVERTERS. 

Quarterly technical rept. no. 3, 1 Apr-30 June 63 

15 July 63, 44p. Report no. RBESO3404 3 

Contract AF33 657 10038, Proj. 8173, Task 817305 
Unclassified report 


(*Thermionic converters, Seals 
(Stoppers)), (*Seals (Stoppers), Thermionic 
converters), Ceramic materials, Metals, Cesium, 
Bonding, High temperature research, Brazing, 
Electroplating, Welding, Diffusion, Plating, 
Molybdenum, Aluminum compounds, Oxides, Vapors, 
Magnesium compounds, Chromium compounds, 
Joints, Welds, Microstructure, Composite 
materials, Tungsten, Films, Manufacturing 
methods, Yttrium compounds, Rhenium. 


Descriptors: 


This report covers work performed in the third 
three-month period of a one-year program to 
develop improved ceramic-to-metal seals. The 
objective of this program is to develop seals 
which are capable of long life at 1500 C in 
cesium and vacuum environments for use in 
thermionic converters, and to extend the sealing 
techniques developed to materials which are 
capable of long life at temperatures in excess 
of 2000 C. Work completed has enabled fabri- 
cation of alumina-molybdenum structures which can 
resist a 1500 C environment. Ceramic-refractory 
metal systems have been identified which are 
Stable and usable up to 2000 C. (Author) 
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AD-410 119 
(TISTM/AM) 


Div. 14 
OTS price $2.60 


Frick Chemical Lab., Princeton U., N. J. 
MASTER CURVES FOR SOME AMORPHOUS POLYMERS, 


by M. Takahashi, M. Shen, R. B. Taylor and A. V. 
Tobolsky. July 63, 2d4p. 

Contract Nonr1858 07, Proj. NR356 377 

ONR Technical rept. RLT61 


Unclassified report 


(*Plastics, Viscoelasticity), 
Styrene plastics, Acrylic resins, 
Test methods, Test equipment, Shear 


Descriptors: 
Polymers, 
Stresses, 
stresses. 


Master curves for polystyrene, polymethyl 
acrylate and polymethyl methacrylate in stress 
relaxation are reported. The method used to 
obtain a wide range in modulus is to combine 
torsional creep data for high modulus regions 
with direct stress relaxation data for low moduli. 
The composite curves, obtained are compared with 
existing literature data. The master curve for 
polystyrene obtained by a ball identation method 
is also reported. Characteristic viscoelastic 
parameters derived from the data are tabulated. 
(Author) 


AD=410 121 Div. 14, 31 
(TISTM/AM) OTS price $1.60 


Naval 
SPRAY 


Boiler and Turbine Lab., Philadelphia, Pa. 
FLAMMABILITY TEMPERATURE OF SHIPBOARD 


FUELS AND LUBRICANTS. 

Final rept., 

by R. D. Norton. 9 July 63, 13p. 
Proj. A410 


Unclassified report 


Descriptors: 
Fires), Jet engine fuels, 
method, Flammability, 
tive coverings, 
ture, 


(*Fires, Hazards), (*Fuels, 
Fuel oils, Test 
Steam pipes, Protec- 
Coatings, Sprays, Tempera- 
Test equipment, Lubricants. 

This investigation indicates that -oil soaked 
steam pipe installation is a fire hazard. Nomi- 
nal data on ignition temperature of shipboard 
fuels and lubricants are not applicable for this 
situation. The phenomenon observed is that spon- 
taneous ignition of the oil soaked installation 
at temperatures in the 500 to 600 degree range 
results from the temperature of the pipe and the 
presence of oxygen and oil. Ways and means for 
preventing this hazardous condition are eval- 
uated and it is concluded that commercial coat- 
ings are available to prevent oil penetration of 
the installation, However, before the problem 

is completely solwed specifications for the 
purchase of coatings and practical methods for 
their shipboard application must be developed 

and evaluated. (Author) 


AD-410 168 Div. 14, 30 
(TISTM/BRW) OTS price $1.10 
Naval Civil Engineering Lab., Port Hueneme, Calif. 
ULTRAVIOLET DEGRADATION OF PAINT FILMS, 
by J. B. Crilly. 17 June 63, 5p. Rept. no. TN450 
Unclassified report 
Descriptors: (*Paints, Degradation), (*Ultra- 


Paints), Protective treat- 
Effectiveness, Test equipment. 


violet radiation, 
ments, 


A cell was built to contain the gaseous degrada- 
tion products from coating films and paint films 
placed on the inner surface of the cell and then 
exposed to ultraviolet radiation. These products 
may be identified by their infrared spectra. 

The cell has been used to identify the degrada- 
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tion products of linseed oil and an alkyd resin. 
It may be used to measure the protective qual- 
ities of various pigments in vehicles by compari- 
son of degradation rates of vehicle only with 
degradation rates of complete paints. (Author) 


AD-410 238 Div. 14 
(TISTM/BRW) OTS price $1.10 


Naval Civil Engineering Lab., Port Hueneme, 
Calif. 

PLASTIC PIPE IN-SERVICE TEST (12ND). 

Rept. no. 2, 17 Aug 61-31 Dee 62, 

by R. J. Zablodil. 17 May 63, 6p. 

Proj. Task Y ROO7 O08 O04 
NCEL TN N 506 


. 


Unclassified report 


Descriptors: (*Pipes, Plastics), (*Thermo- 
setting plastics, Pipes), Epoxy plastics, 
Glass textiles, Steam pipe, Steam condensers, 
Effectiveness, Tests. 


The object of this task is to determine the most 
suitable pipe materials or types of coated pipe 
which can be substituted at an economical 
advantage for presently specified systems, 
including pipe that is subjected to corrosive 
environments. This report pertains to a thermo- 
setting plastic pipe used as a steam condensate 
carrier. The pipe has carried 2,487,500 pounds 
of condensate from 17 August 1961 to 31 December 
1962 without fixed dimensional changes, visual 
evidence of degradation, or color change. Tests 
are continuing. (Author) 


AD-410 262 


Divas 144¢ 47%" 25 
(TISTM/BRW) 


OTS price $10.50 


ITT Research Inst., Chicago, I11. 

REVIEW OF STRUCTURAL DESIGN TECHNIQUES FOR 

BRITTLE COMPONENTS UNDER STATIC LOADS. VOLUME 2, 

Final rept., Feb-May 63, 

by Ralph L, Barnett. May 63, 123p. 

8259, V2 

Contract AF33 657 8339 
Unclassified report 


ARF rept. no. 


Report on Phase 1, Task 2. 


Descriptors: (*Brittleness, Design), (*Struc- 
tures, Brittleness), Fracture (Mechanics), 
Experimental data, Analysis, Theory, Statisti- 
cal analysis, Statistical mechanics, Test 
methods, Loading (Mechanics), Ceramic materials, 
Metals, Alloys, Plastics, Stresses, Deforma- 
tion, Materials, Mechanical properties, 
Mechanics. 


A systematic review of structural design tech- 
niques for brittle materials is conducted with 
particular emphasis on statistical fracture 
theories. The properties of both series and 
parallel statistical models are discussed, and 
a critical analysis is given for the experimental 
data which is available in the literature. The 
relationship of extreme value statistics to the 
fracture problem is thoroughly exploited. A 
survey of brittle test specimens and design 
rules-of-thumb is included, together with a 


number of very promising design philosophies. 
(Author) 


AD-410 384 


Div. 14 
(TISTM/AM) 


OTS price $1.60 


Army Prosthetics Research Lab., Walter Reed 
Army Medical Center, Washington, D.C. 
EVALUATION OF A SERIES OF THERMOPLASTIC 








Division 14 - MATERIALS (NON-METALLIC) 


POLYURETHANE ELASTOMERS, 

by James C, Eaton, Jr. and Carl A, Nielson, 
June 63, 18p. 
APRL TR6309 Unclassified report 
Descriptors: (*Isocyanate plastics, Mechanical 
properties), (*Thermosetting plastics, 
Isocyanate plastics), Plastic coatings, Gloves, 
Tensile properties, Ductility, Ultraviolet 
radiation, Radiation damage, Stability, 

Water, Molding, Stresses, Low temperature 
research, Colors, Degradation 


Physical properties and the resistance to attack 
by ultraviolet radiation and moisture were deter- 
mined for a series of thermoplastic polyester- 
urethane materials. Results of preliminary in- 
vestigations into the manufacture of polyurethane 
coated cosmetic gloves with superior surface 
characteristics are reported. (Author) 


AD-410 389 Div. 14 
(TISTA/GEC) OTS price $1.60 


Rubber Lab., Mare Island Naval Shipyard, 
Vallejo, Calif. 

SEALS FOR 12,500 PSIG AIR SYSTEMS. 
Progress rept. no. 1, 

by W. S. Bourn, J. M. Holloway, and A. E, 
Barrett. 26 June 63, 7p. 

Proj. S FO13 13 01, Task 907 

MINS 28 11 Unclassified report 


Descriptors: (*Seals, 
Environmental tests, 
Design, 


Tests), Nitrogen, 
Pressure, Rubber, 
Halogenated hydrocarbons, Gas leaks. 


The ability of Viton B O-rings to seal 12,500 
psig nitrogen pressure was evaluated under dy- 
namic and static simulated service conditions 
using spiral Teflon back-up rings. The static 
O-ring seals in the three test devices used 
leaked badly after 15-1/2, 19, and 46-1/2 hours, 
respectively, under pressure. Examination of 
the O-rings after test showed that their surfaces 
were permanently distorted in the area which 
contacted the back-up rings at and between the 
ends of the spiral. No other irregularities or 
evidences of extrusion were observed on the 0- 
ring surfaces. The leakage may have been due 

to the distortion of the O-ring surface caused 
by the use of the spiral back-up rings. Swell 
of the O-rings due to dissolving of nitrogen gas 
in the rubber was only 4.4% measured after 4 
days exposure to 12,500 psig nitrogen pressure, 
and no blisters were observed in the O-rings 
after this test. (Author) 


AD-410 401 Div. 14 
(TISTM/AM) OTS price $1.75 


Plastics Technical Evaluation Center, Picatinny 
Arsenal, Dover, N. J. 

GOVERNMENT SPECIFICATIONS AND STANDARDS FOR 
PLASTICS, COVERING DEFENSE ENGINEERING MATERIALS 
AND APPLICATIONS, 
by Norman E. Beach. 


May 63, 62p. 
PTEC PN6 


Unclassified report 


Descriptors: (*Plastics, Specifications) , 
Military requirements, Standards. 


This report lists the specifications and stand- 
ards for those plastic materials and plastics 
applications which are considered to be of inter- 
est to engineers concerned with the design, 
development, production, and handling of defense 
hardware. Included are specifications for the 
basic or raw materials, composite materials, and 
the items and applications of potential defense 
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concern. Excluded are specifications on life- 
situation items: clothing, medical and religious 
supplies, utensils and furniture, and decorating 
or preservative coatings. (Author) 

AD-410 440 Bie. 145° 25 

(TISTM/AMS) OTS price $1.10 


Carborundum Co., Niagara Falls, N. Y. 

A STUDY OF FUNDAMENTAL MECHANICAL PROPERTIES OF 
CERAMIC SINGLE CRYSTALS. 
Bi-monthly progress rept. » 15 Mar-14 May 63, 
satha. 22 


by P. T. B. Shaffer and H. D. May 63, 
2p. 
Contract N600 19 59749 

Unclassified report 


Descriptors: (*Ceramic materials, Single crys- 
tals), (*Single crystals, Ceramic materials), 
Mechanical properties, Elasticity, Boron, 


Inm- 
purities, Silicon compounds, Carbides, 


Crystals. 


Additional data on strength and elastic proper- 
ties of boron-doped silicon carbide crystals were 
obtained on thin crystals. Analyses are being 


made to determine the specific effect of impur- 
ities on strength. (Author) 

AD-410 441 DS Veun34s 89a BS 

(TISTM/AM) OTS price $11.50 

Aerospace Corp., Los Angeles, Calif. 

MATERIALS AND STRUCTURES PROGRAM, 

Semiannual technical note, 1 July-31 Dec 62. 


20 May 63, Iv. Rept. 
Contract AFO4 695 169 
SSD TDR63 76 


no. TDR169 3240TN1 


Unclassified report 


Descriptors: 
Sintering, Single crystals, 
Ruby, Fluorides, Oxides, 


Crystal lattice defects, 
Chromium, 


(*Materials, Reports), Tungsten, 


Ferrites, Garnet, 
Galium compounds, 
Crystal growth, 
Mechanical properties, Stresses, 
Creep, Superconductivity, Low temperature re- 
search, Dispersion hardening, Nickel alloys, 
Cobalt alloys, Chromium alloys, Nickel, Zone 
melting, Nucleation, Lasers, Fluorescense, 
Zirconium compounds, Hafnium compounds, Elec- 
trolytic cells, Halocarbon plastics, Measure- 
ment, Space environmental conditions, Emis- 
Sivity, Low pressure research, Carbides. 


Progress on the study of the fundamental prin- 
ciples of crystal growth and the preparation of 
Single crystals of laser and electronic materials 
for research purposes. The effect of structure 
(crystal lattice and defects) on certain physical 
properties such as superconductivity, semiconduc- 
tivity, laser activity, and mechanical behavior. 
Results for electrochemical methods used in the 
Study of foreign metal ions in ionic solids are 
described. Work in High temperature chemistry 
consisted of studies in polymer synthesis and 
polymer mechanical properties and studies of the 
combustion of tetrafluoroethylene, which is the 
monomer and chief pyrelysis product of Teflon. 
Physical measurements covers property changes in 
Pyrolytic graphite for ballistic re-entry heat 
Shields, space environment effects on prospective 


Sateilite thermal control surface materials, and 
jaser effects materials, Progress in studies 
on refractory metals, refractory metal carbides, 
and refractory oxides is reviewed. (Author) 
TISTM,/AM) UO é 

Harry Diamond Labs., Washington, D. C. 

A STUDY OF TARGETS FOR MACHINE PRODUCTION OF 
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14-MEV NEUTRONS, 
by Philip S3erman, 
HDL Proj. 29000 
HDL TR1148 


25 June 63, 23p. 


Unclassified report 


Descriptors: 
Materials), (*Materials, 
Deuterons, Tritons, 
Ion exchange, 
Half life, 


(*Particle accelerator targets, 
Neutron beams), 
Costs, Complex compounds, 
Silicates, Aluminum compounds, 
hydrocarbons, 


A study was made of available target materials 
suitable for production of an intense pulse of 
14-Mev neutrons by the D(T, n)He4 reaction. A 
basic requirement of the target is that it be 
inexpensive enough to be expendable, The target 
types studied were clathrate, zeolite, tritiated 
organics, and metallic tritides. The study indi-~ 
cates that synthetic zeolite in which tritium 
oxide (T20) is absorbed would provide the re- 
quired yield and would be inexpensive enough to 
be expendable, Experimental studies of such a 
target are recommended, (Author) 


AD-410 483 Sic. . th, mee 


26 
(TISTM/AM) OTS price $3.60 


Feltman Research Labs,, Picatinny Arsenal, Dover, 


ie Veo 
DEVELOPMENT OF PLASTIC PACKING CONTAINERS FOR 
115MM ROCKET LAUNCHER AMMUNITION, 


by Michael Albanese and James M. Spilman, 
June 63, Op. 
FRL TM1079 Unclassified report 


Descriptors: (*Containers, Polyethylene 
plastics), (*Polyethylene plastics, Containers), 
(*Rockets, Containers), Design, Costs, Extru- 
Sion, Pipes, Molding, Processing, Welcs, Joints, 
Buckling, Tensile properties, Manufacturirg 
methods, Stresses, Ductility, Mechanical prop- 
erties, Thermal stresses, Impact shock, High 
explosive ammunition, Rocket heads, Warheads, 


A high-density polyethylene was chosen for 
fabrication of the XM54 rocket container because 
of its light weight, good water and impact re- 
sistance, and low cost, Several methods of 
fabrication were considered for this application, 
including blow molding, injection molding, and 
extrusion, It was decided to use a three-piece 
injection-molded container. Several minor design 
changes were made on the three piece container on 


the basis of test results. (Author) 
AD-410 497 Div. The #2 % 
(TISTM/BRW) OTS price $16.5C 

IIT Research Inst., Chicago, Ill 


LITERATURE ON DESIGN TECHNIQUES AND 
METHODS FOR BRITTLE MATERIALS, 
by Ralph L. Barnett. Apr 63, 258p. Rept. 


. 
2259 


ANALYTICAL 


no. 


Task 
Unclassified report 


Contract AF33 657 8339, 


Descriptors: (*Brittleness, 
(*Bibliography, Brittleness), Stresses, 
Analysis, Design, Ceramic materials, Refrac- 
tory materials, Glass textiles, Metals, Alloys, 
Materials, Composite materials, Mechanical 


Bibliography), 


properties, Glass, Textiles, Concreie, Air- 
frames, Mechanics, Statistical analysis, Struc- 
tures, Fracture (Mechanics), Fatigue 
(Mechanics), Thermal stresses, Creep, Joints, 
Theory, Test methods, Failur: Mechanics), 
Loading (Mechanics), Deformation, Statistical 


mechanics. 


Contents: 
Statistical 
Fatigue 


Static strength theories 











Division 14 - MATERIALS (NON-METALLIC) 


Fracture theory 

Brittle behavior 

Thermal stress 

Notch sensitivity and stress concentration 
Creep 

Crack propagation 

Materials environment 

Joints 


AD-410 526 Div. 14 
(TISTM/BRW) OTS price $8.10 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
PHASE RELATIONSHIPS OF MOLYBDENUM, NIOBIUM AND 
TUNGSTEN BORIDES, CARBIDES AND SILICIDES: AN 
ANNOTATED BIBLIOGRAPHY, 
comp. by Jack B. Goldmann. May 63, 83p. 
SB63 9; 6 90 63 10 

Unclassified report 


Descriptors: (*Refractory materials, Bibliog- 
raphies), (*Bibliographies, Refractory materi- 
als), Molybdenum compounds, Niobium compounds, 
Tungsten compounds, Borides, Carbides, 
Silicides, Phase studies. 


This annotated bibliography emphasizes phase 
relationships and their fabrication as evidenced 
in the physical properties, refractories, and 
powder metallurgy of molybdenum, niobium and 
tungsten compounds which are formed with boron, 
carbon and silicon. The period, 1955-1962, 
yielded the majority of references included in 
this bibliography. (Author) 


AD-410 583 Bée. ("145 VP 
(TISTM/AMS) OTS price $6.60 


Syracuse U., N. Y. 

THE EFFECT OF STRESS CONCENTRATION ON THE 
FRACTURE AND DEFORMATION CHARACTERISTICS OF 
CERAMICS AND METALS. 

Final rept. 2 Dec 61-1 Feb 63, 

by V. Weiss, J. Sessler, K. Grewal, and R. Chait, 
Apr 63, 58p. 

Contract AF33 616 7609, Proj. 7350, Task 735003 
ASD TDR63 380 Unclassified report 


Descriptors: (*Ceramic materials, Fracture 
(Mechanics), (*Metals, Deformation), (*Mate- 
rials, Stresses), Loading (Mechanics), Brittle- 
ness, Plasticity, Ductility, Plastics, Glass, 
Elasticity, Theory, Design, Surface properties, 
Aluminum alloys, Iron, Tests, Acrylic resins, 
Mathematical analysis, Statistical analysis, 
Experimental data. 


The effects of non-uniform stress distributions 

on fracture strength were studied on four mate- 
rials that exhibit brittle behavior; Wesgo AL995, 
Mykroy 750 and 1100 (ceramics) and Plexiglas 
(acrylic plastic). Analysis of the results of both 
notch tensile and bend tests on these materials 
indicate that fracture in ceramic materials can be 
explained by a maximum fracture stress concept 
provided that the inherent inhomogeneity of these 
materials is considered in the analysis. Weibull's 
statistical theory of fracture appears to be ap- 
plicable to the analysis of inhomogeneity. The be- 
havior of Plexiglas is similar to that previously 
observed for high strength metals, Studies of 
plastic flow in metallic flat notch tensile speci- 
mens indicate that the distribution of the princi- 
pal longitudinal strain across the notch section 
is related to the distribution of the longitudinal 
elastic stress raised to the power b, where b is 
primarily a function of the strain hardening ex- 
ponent of the material. Also, Neuber's conclusion 
that K sub t represents the geometric mean of the 
true stress and true strain concentration factors 
in pure shear seems generally applicable to the 
plane stress tension case, (Author) 


AD-410 871 Div. 14, 29 
(TISTP/AM) OTS price $2.60 


4750th Test Squadron, Tactics and Application 
Engineering, Tyndall Air Force Base, Fla, 
OPERATIONAL TEST AND EVALUATION OF REDESIGNED 
FABRIC AND LEATHER FLIGHT GOVE, 
Final rept., 
by William L, Clark. 13 June 63, 20p. 
Proj. ADC/73AD/63-15 

Unclassified report 


Descriptors: (*Gloves, Tests), Leather, Test 
methods, Textiles, Soaps, Flight, Fuels, Oils, 
Perspiration, Design, Military requirements. 


This test was assigned at the request of the Air 
Force Systems Command to consider suitability of 
a fabric and leather flight glove for service use 
and as a replacement for the type B-3A summer 
flight glove. Aircrews and armament loading 
personnel were issued gloves for a 30-day 
operational evaluation, and additional testing 
was accomplished by the 4750th Test Squadron, 
All personnel using the glove considered it a 
satisfactory replacement with minor modifica- 
tions, No significant disadvantages of using 
the glove were found in additional testing. 
Procurement of the redesigned fabric and leather 
glove for use by aircrews is recommended with 
changes in color, stitching, and sizing. The 
glove is not considered sufficiently durable on 
heavy manual tasks such aS armament loading. 
(Author) 


AD-410 896 Dive. n 4. . 6; 12 
(TISTM/AMS) OTS price $3.60 


Georgia Inst. of Tech., Engineering Experiment 

Station, Atlantic. 

CERAMIC SYSTEMS FOR MISSILE STRUCTURAL APPLICA- 

TIONS. 

Quarterly rept. no. 2, 1 Feb-30 Apr 63, 

by N. E. Poulos, C. A. Murphy, and J. D. 

30 Apr 63, 28p. 

Contract NOw63 0143, Proj. A651 
Unclassified report 


Walton, 


Descriptors: (*Protective treatments, 
Radomes), (*Radomes, Protective treatments) 
(*Silicon alloys, Dioxides), Coatings, Flame 
spraying, Environmental test, Controlled 
atmospheres, Tests, Test methods, Manufacturing 
methods, Thickness, Melting, Casting, Impuri- 
ties, Oxides, Erosion, Ceramic materials, 
Guided missile components, Experimental data, 
Microstructure, Data, Viscosity. 


Work was directed towards establishing operation- 
al criteria for oxy-acetylene flame glazing of 
slip-cast fused silica radomes, Concurrently 
with this major emphasis, but at a lower rate of 
effort, work was directed towards improving the 
strength and thermal properties of slip-cast 
fused silica. The establishment of the arc- 
plasma flame glazing parameters for the type C 
and modified type C radomes have been completed. 
Several unsuccessfull attempts were made to de- 
velop a thick glaze with the arc~plasma flame, 
Work was initiated to determine the feasibility 
of using an oxy~acetylene flame instead of the 
arc-plasma flame in surface glazing (surface 
melting) slip-cast fused silica. The oxide ad- 
ditions to fused silica slip work was continued. 
The preliminary NOTS rocket sled rain tests re- 
sults indicated that slip-cast fused silica 
radomes would successfully survice severe rain 
erosion environments. (Author) 
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AD-411 139 
(JISTM/BRW) 


Div. 14 
OTS price $10.50 


Feltman Research Labs., Picatinny Arsenal, 

Dover, N. J. 

RESISTANCE OF PLASTICS TO OUTDOOR EXPOSURE, 

by Cecilia McNally. June 63, 137p. 

DA Proj. 593 32 008 

PA Technical rept. 2102, Addendum no, 4 
Unclassified report 


Descriptors: (*Plastics, Environmental tests), 
(*Aging (Materials), Plastics), Mechanical 
properties, Degradation, Time, Temperature, 
Humidity, Experimental data, Nylon, Acetal 
plastics, Epoxy plastics, Phenolic plastics, 
Polyester plastics, Polyethylene plastics, 
Acrylonitrile plastics, Styrene plastics. 


This report covers the results of exposure of 15 
plastic materials to outdoor aging for 3 years 
at Picatinny Arsenal, Dover, New Jersey. Speci- 
mens of each material were removed every 6 
months and all tensile properties were evaluated 
‘one nylon material was given its first test 
after 3 months exposure). Each material is 
covered in a separate Appendix. (Author) 


AD=411 223 Div. 14 
(TISTM/AM) OTS price $3.60 


Midwest Research Inst., Kansas City, Mo, 
INVESTIGATION OF THE FLASHING OF AEROSOLS, 
Quarterly progress rept. no. 1, 18 Mar-17 June 63, 
by Alan R, Pittaway. 25 July 63, 33p. 
Contract DA18 108AMC118 

Unclassified report 


Descriptors: (*Aerosols, Combustion), (*Igni- 
tion, Aerosols), Explosions, Shock waves, 
Design, Combustion chambers, Detonation, Auto=- 
ignition, Test equipment, Test methods, 
Flammability,- Aliphatic compounds, RDX, TNT, 
Tetryl, Hydrocarbons, Alkanes. 


This program is concerned with determining the 
effect of particle size, aerosol concentration, 
vapor pressure, temperature, pressure, flammabil- 
ity limits and type of ignition source on the 
combustibility of a 3-component aerosol system, 
The system is composed of a liquid dispersed in 
a mixture of air and detonation product gases 
from explosives. The report gives an analysis 
of the combustion (flashing) of aerosols associ- 
ated with explosive dissemination of liquids, 
along with the experimental method of approach 
used in this study. Factors involved in select- 
ing a liquid for dispersion are reviewed. 
Equipment designs are presented. (Author) 


AD=411 430 Div. 14, 30, 17 
(TISTM/BRW) OTS price $10.50 


Westinghouse Electric Corp., Pittsburgh, Pa, 
LUBRICATION OF BEARINGS AND GEARS IN AEROSPACE 
ENVIRONMENTAL FACILITIES, 

by Paul H. Bowen. July 63, 125p. 

Contract AF40 600 915, Proj. 7778, Task 777801 
AEDC TDR63 166 Unclassified report 


Descriptors: (*Ball bearings, Lubricants), 
(*Gears, Lubricants), (*Lubrication, Space 
environmental conditions), Powder metals, 
Glass textiles, Plastics, Powders, Composite 
materials, Altitude chambers, Low pressure 
research, Vacuum apparatus, Tests, Wear 
resistance, Friction, Alloys, Metals, Test 
equipment, Test facilities, Mobium compounds, 
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Graphite, Copper, Molybdenom compounds, 
Selenides, Silver, Low temperature research, 
Electric motors, Hoists, Degassification, 
Halocarbon plastics, Tungsten compounds, Nylon, 
Ceramic materials, Sulfides. 


This report presents results of screening tests 

of plastics, powders and composites along with 

the use of new dry powders and composites as 

dry lubricants in ball bearings and gears 
operating in an ultra-high vacuum environment, 
Conclusions are drawn with regard to concepts 

of dry lubrication, lubrication techniques and 
desirable composite materials in adapting bearings 
and gears for use in handling equipment of 
environmental space chambers, (Author) 


AD-411 466 Biv. 94,025 
(TISTM/REB) OTS price $6.60 


Plastics Lab., Princeton U., N. J. 

ELECTRONIC CONDUCTION IN SOME POLYMERIC SYSTEMS, 
by J. A. Krebs and C. Cappas. 30 June 63, 52p. 
TR67C 
Contract DA31 124ARO D 21 


Unclassified report 


Descriptors: (*Polymers, Semiconductors), 
(*Semiconductors, Organic compounds), Resis- 
tance (Electrical), Molecular structure, Nuclear 
spins, Resonance absorption, Hall effect, 
Plastics. 


The main features of electronic conduction in or- 
ganic substances were reviewed, Experiments were 
made to characterize semiconductivity in powdered 
polyacenes and in amorphous polyphenylacetylene, 
The influence of various factors such as the num- 
ber of fused rings per monomeric unit, the intro- 
duction of monomers with carbonyl groups, and the 
introduction of heteroaromatic monomers were 
studied. Spin concentration and mobilities of 
some typical samples were measured. The classi- 
cal band theory was reviewed to determine its 
applicability to organic polymers. Some new 
ideas on the theory of polymer conduction were 
developed. (Author) 


AD=411 477 Div. 14, 25 
(TISTM/REB) OTS price $1.60 


Plastics Lab., Princeton U., N. J. 
HIGH POLYMER RESEARCH, 
Final rept. 15 July 62-31 July 63, 
by L. F. Rahm, 1 Aug 63, 11p. Plastics Lab. rept. 
no. 67 
Contract DA31 124AR0 D 21 
Unclassified report 


Descriptors; (*Polymers, Synthesis (Chemis- 
try), (*Dielectrics, Polymers), Failure (Me- 
chanics), Crystallization, Mechanical proper- 
ties, Molecular structure, Semiconductors, 
Catalysts, Organic compounds, 


AD=411 514 Biv, 14, 6 
(TISTM/TCG) OTS price $1.10 


Stanford Research Inst., Menlo Park, Calif. 
NOVEL HEAT RESISTANT HYDRAULIC FLUIDS, 

Monthly rept. no. 1, 28 Nov-27 Dec 62, 

by Marion E, Hill, 15 Jan 63, Ap. 

Contract NObs88248, Proj. SROO1 03 013; SRI Proj. 
PRU 4323, Task 0606 

Unclassified report 









































































Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Heat-resistant materials, Halogenated 
hydrocarbons, Fluorination, Viscosity. 


Although the presence of fluorine has improved 
the fire resistance of fluoroalcohol esters in 
lubricant applications, data on other classes of 
fluorinated alcohol derivatives are singularly 
absent in the literature for fluids and lubri- 
cants, Rather than modifying present fluids, 
Our approach is to provide as new base fluids 
and fire resistant additives, the orthocarbon- 
ates and bis carbonates of the octafluoropentyl 
and dodecafluoroheptyl alcohols. The objective 
of the program is to synthesize novel fluorinated 
compounds which have desirable fire resistant 
properties and long-term thermal stability at 
high temperatures. (Author) 


AD=-411 515 Div. 14, 4 
(TISTM/TCG) OTS price $1.10 


Stanford Research Inst., Menlo Park, Calif. 
NOVEL HEAT-RESISTANT HYDRAULIC FLUIDS. 
Monthly rept. no. 2, 28 Dec 62-27 Jan 63, 
by Marion E, Hill and J, C. Butler. 13 Feb 63, 
3p. 
Contract NObs88248, Proj. SROO1 03 01; SRI Proj. 
PRU 4323, Task 0606 

Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbons, Fluorination, 
Reaction kinetics, Chemical reactions, 


A study is presented of the synthesis of the 
octafluoropentyl and dodecafluoroheptyl carbon- 
ates, The results include an improvement in 
reaction rate and the discovery of a novel and 
unexpected reaction which is involved in bis 
carbonate formation. (Author) 


AD=-411 516 Div. 14, 4 
(TISTM/TCG) OTS price $1.10 


Stanford Research Inst., Menlo Park, Calif. 
NOVEL HEAT-RESISTANT HYDRAULIC FLUIDS, 
Monthly rept. no, 3, 28 Jan=-27 Feb 63, 
by Marion E, Hill and J. C, Butler. 8 Mar 63, 
Ap. 
Contract NObs88248, Proj. SROO1 03 013; SRI Proj. 
PRU 4323, Task 0606 

Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbons, Heat- 
resistant materials, Chemical reactions, 


AD-411 517 Div. 14, 4 
(TISTM/TCG) OTS price $1.10 


Stanford Research Inst., Menlo Park, Calif. 
NOVEL HEAT-RESISTANT HYDRAULIC FLUIDS. 
Monthly rept. no. 4, 28 Feb-27 Mar 63, 
by Marion E. Hill and J. C. Butler. 11 Apr 63, 
Contract NObs88248, Proj. SROO1 03 013 SRI Proj. 
PRU4323, Task 0606 

Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbon, Heat- 
resistant materials, Fluorination. 
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Division 14 - MATERIALS (NON-METALLIC) 


AD-411 518 Div: 14,4 
(TISTM/TCG) OTS price $1.60 


IIT Research Inst., Chicago, Ill. 

PREPRATION AND EVALUATION OF NEW HYDRAULIC 

FLUIDS. 

Progress rept., 28 Dec 62-27 Jan 63. 

1963, 10p. ARF C6001 2 

Contract NObs88249, Proj. C6001 
Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbons, Organic 
sulfur compounds, Fluorination, Electrolysis, 
Viscosity. 


The purpose of this project is to develop new 
fire-resistant hydraulic fluids based on 
fluorinated sulfur-containing compounds. The 
compounds will be synthesized specifically to 
meet the critical property requirements. Various 
derivatives of sulfur hexafluoride and other 
fluorinated materials will be investigated. 
The electrolytic fluorination of di-n-propyl 
sulfide, (C3H7)2S, is now being studied in an 
attempt to prepare the perfluoro derivative, 
(C3F7)2SF4. (Author) 


AD-411 519 Rav. . the 4 
(TISTM/TCG) OTS price $1.60 


ITT Research Inst., Chicago, Ill. 

PREPARATION AND EVALUATION OF NEW HYDRAULIC 

FLUIDS, 

Progress rept., 28 Jan-27 Feb 63. 

1963, 6p. ARF C6001 3 

Contract NObs88249, Proj. C6001 
Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbons, Organic 
sulfur compounds, Fluorination, Chromatographic 
analysis, Nuclear magnetic resonance, 


The purpose of this project is to develop new 
fire-resistant hydraulic fluids based on 
fluorinated sulfur-containing compounds, Various 
derivatives of sulfur hexafluoride and other 
fluorinated materials are being investigated. 
The fluorination of di-n-propyl sulfide, 
(C3H7)2S, in‘the Simon's cell was studied. In 
the first run, 7 ml of di-n-propyl sulfide was 
electrolyzed in approximately 50 ml of liquid 
hydrogen fluoride at -78 C. A solid, powdery 
product was found in the cell. This product 
was not characterized because only fluorinated 
liquid products are of interest, (Author) 


AD=-411 520 Div. 14, 4 
(TISTM/TCG) OTS price $1.60 


ITT Research Inst., Chicago, I11l. 

PREPARATION AND EVALUATION OF NEW HYDRAULIC 

FLUIDS, 

Progress rept., 28 Feb-27 Mar 63. 

1963, 9p. ARF C6001 4 

Contract NObs88249, Proj. C6001 
Unclassified report 


Descriptors: (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbons, Organic 
sulfur compounds, Fluorination, Viscosity, 
Molecular structure, Nuclear magnetic 
resonance, 


The purpose of this project is to develop new 
fire-resistant hydraulic fluids based on 
fluorinated, sulfur-containing compounds, The 
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compounds will be synthesized specifically to 
meet the critical property requirements, Various 
derivatives of sulfur hexafluoride and other 
fluorinated materials are being investigated. 

The program consists of four phases: Simon's 
cell fluorinations, fluorinations with metallic 
fluorides, addition of sulfurchloride penta- 
fluoride to olefins, and determination of physi- 


cal and chemical properties. (Author) 
AD-411 521 Div. 14, 4 

(TISTM/TCG) OTS price $1.10 

IIT Research Inst., Chicago, Ill. 


PREPARATION AND EVALUATION OF NEW HYDRAULIC 


FLUIDS, 
Progress rept., 28 Mar=-27 Apr 63. 
1963, 4p. ARF C6001 5 


Contract NObs88249, Proj. C6001 


Unclassified report 


Descriptors; (*Hydraulic fluids, Synthesis 
(Chemistry)), (*Organic compounds, Hydraulic 
fluids), Halogenated hydrocarbons, Organic 
sulfur compounds, Fluorination, 


The purpose of this project is to develop new 
fire-resistant hydraulic fluids based on 
fluorinated, sulfur-containing compounds, The 
compounds will be synthesized specifically to 
meet the critical property requirements, Various 
derivatives of sulfur hexafluoride and other 
fluorinated materials are being investigated. 
The program consists of four phases: Simon's 
cell fluorinations, fluorinations with metallic 
fluorides, addition of sulfurchloride penta- 
fluoride to olefins, and determination of physi- 
cal and chemical properties. (Author) 


AD-411 522 Div. 14, 25, 8 
(TISTM/BRW) OTS price $8.60 


Lockheed Aircraft Corp., Sunnyvale, Calif. 

ELECTRICAL PROPERTIES OF REFRACTORY MATERIALS, 

by Merle E. Sibert. Apr 60, 1v. LMSD 288214 
Unclassified report 


Descriptors: (*Refractory materials, Electri- 
cal properties), (*Microminiaturization (Elec- 
tronics), Materials), Borides, Carbides, 
Nitrides, Oxides, Silicides, Sulfides, Alloys, 
Inorganic compounds, Group IV elements, Group 
V elements, Group VI elements, Resistance 
(Electrical), Hall effect, Density, Tempera- 
ture, Electrical conductance, Thermoelectricity, 
Magnetic properties, Dielectric properties, 
Photoconductivity, Tables, Piezoelectric 
effect. 


A detailed survey of pertinent literature on 
electrical characteristics of refractory materi- 
als was made back to 1948. Important references 
back to 1900 are included. The following proper- 
ties are considered, (1) resistivity (or conduc- 
tivity), (2) thermoelectric power, (3) magnetic 
Properties, susceptibility, Hall effect, and 
dielectric properties. Data on melting points, 
densities, conduction, and magnetic type have 
been included. Other electrical characteristics, 
such as photoconductive or piezoelectric natures, 
are included where such data are available. All 
recognized compounds are included even though 
data are not available for some materials. 
Pertinent graphical information is presented with 
the discussion. These curves represent detailed 
investigations of the fundamental properties as 
functions of temperature, density, or composition. 
A short section is included on methods of 
preparation of the various categories of 
materials. (Author) 
























































MATHEMATICS - Division 15 


Div. 14, 4 
OTS price $1.25 


AD=-411 540 
(TISTM/EJH) 


Directorate of Materials and Processes Aero- 
nautical Systems Div., Wright-Patterson Air Force 
Base, Ohio. 

SYNTHESIS AND PYROLYSIS OF METAL ALKOXIDES AS 
POTENTIAL REFRACTORY OXIDE COATINGS FOR GRAPHITE, 
Final rept. Jan 62=Feb 63, 

by K. S. Mazdiyasni and C, T. 
4Op. 

ASD TDR63 322 


Lynch, May 63, 


Unclassified report 


Report on Refractory Inorganic Nonmetallic 
Materials. 


Descriptors: (*Refractory coatings, Graphite), 
(*Organic compounds, Metalorganic compounds 
(*Vapor plating, Refractory coatings), (*Hafn- 
ium compounds, Refractory coatings), (*Zircon- 
ium compounds, Refractory coatings), Graphite, 
Oxides, Decomposition, Oxidation, Synthesis 
(Chemistry), Pyrolysis, Spectra (Infrared) , 
Vapor pressure, Thorium compounds, Titanium 
compounds, Aluminum compounds, 


The vapor phase deposition of hafnia and zirconia 
on graphite substrates by decomposition of the 
isopropyl and tertiary butyl alkoxides was in- 
vestigated. The infrared spectra of the isopro- 
poxides of zirconium and hafnium were obtained. 
Thorium isopropoxide infrared data were also 
obtained and the spectra compared with titanium 
and aluminum isopropoxides, The tertiary but- 
oxides show more promise for coating applications 
because of their higher vapor pressures, The 
vapor pressures and decomposition temperatures 

of the zirconium and hafnium butoxides were 
studied. Preliminary data on the oxidation re- 
Sistance to 1000 C of various grades of graphite 
coated by this method are reported. The results 
indicate a potential route to more protective 
refractory coatings than currently available. 
(Author) 


15. MATHEMATICS 


AD-410 050 
(TISTP/JW) 


viv. 15 
OTS price $2.60 


Statistical Lab., U. of Calif., Berkeley. 

EXAMINATION OF AN INVENTORY MODEL INCORPORATING 

PROBABILITIES OF OBSOLESCENCE, 

by E. W. Barankin and J, Denny, 1963, 

Contract Nonr222 43, Proj. NRO42 036 
Unclassified report 


21p. 


Descriptors: 
analysis), 
models), 


(*Probability, Mathematical 
(*Aging (Materials), Mathematical 
Costs, Quality control. 


AD-410 076 
(TISTP/RLG 


Div. 15 
OTS price $1.60 


Cruft Lab., Harvard U., Cambridge, 
TABLES FOR THE STEP-BY-STEP 
DINARY DIFFERENTIAL 


Mass. 
INTEGRATION OF OR- 
EQUATIONS OF THE FIRST ORDER. 


by William F. Pickard. 25 Mar 63, 12p. Technical 
rept. no 406 
Contract Nonri186632, Proj. NR371 016 


Unclassified report 


Descriptors: (*Integration, Differential equa- 
tions), Tables, Mathematical analysis, Series, 
Errors. 


A study was made of the step-by-step integration 
of ordinary differential equations of the first 
order by means of formulas obtained from the 
Gregory-Newton backward interpolating formula. 
Tables of relevant constants are presented. 
(Author) 



























































Division 15 - MATHEMATICS 


AD-410 078 Div. 15 
(TISTP/MEA) OTS price $4.60 


Cruft Lab., Harvard U., Cambridge, Mass, 

STABILITY OF CERTAIN NONLINEAR DIFFERENTIAL 

EQUATIONS USING THE SECOND METHOD OF LIAPUNOV, 

by Roger M. Goldwyn and Kumpati S. Narendra. 

18 Mar 63, 40p. TR493 

Contract Nonr1866 16, Proj. NR372 012 
Unclassified report 


Descriptors: (*Nonlinear differential equa- 
tions, Stability), (*Functions, Theory), Non- 
linear systems, Potential theory, Transforma- 
tions (Mathematics), Matrix algebra, Vector 
analysis. 


Liapunoy functions for certain types of second 

and third-order nonlinear systems are described. 
Under certain conditions, this Liapuaov function 
may be easily modified for use as a Liapunov 
function for a nonlinear system in which the 

k sub i's are functions of the state variables, 
Using this approach, sufficient conditions are 
determined for the stability of a differential 
equation in terms of the bounds on certain derived 
functions, (Author) 


AD-410 083 Div. 15 
(TISTP/WH) OTS,$4.60 


Case Inst. of Tech., Cleveland, Ohio. 

PERCENTILE POINTS OF ORDER STATISTICS IN SAMPLES 
FROM BETA, NORMAL, CHI (1 D.F.) POPULATIONS, 

by Zakkula Govindarajulu and Nicholas W. Hubacker. 
Nov 62, 1v. PN101 
Grant AFOSR62 72 
AFOSR 4698 Unclassified report 
Descriptors: (*Statistical distributions, 
Tables), Binomials, Integral equations, Proba- 
hility, Sampling. 


If p(a,i,N) denotes the ath probability point 

of ith smallest order statistic in random samples 
of size N drawn from the Beta distribution, 
p(a,i,N) is computed accurate to eight decimal 
places for N = 1(1)30(5)60, i = 1(1) 1+(N/2) and 
. = oe, ©.0as,. 0.16, 9.23, 9.59, 0.75, 90.90, 
0.975, 0.99. Also, the 25th, 50th and 75th 
percentile points of the Beta distribution for 

N = 65(5)100, i = 1(1) 14+(N/2) are computed with 
the same accuracy. Using the above values the 
percentile points of the normal, chi (1 d.f.) and 
Weibull order statistics in samples of sizes up 
to and including 30 are computed accurate to 

4 or 5 decimal places. (Author) 


AD-410 087 Div. 15 
(TISTP/FEM) OTS price $2.60 


Case Inst. of Tech., Clevland, Ohio. 
THEORY OF INVERSE MOMENTS, 
by Zakkula Govindarajulu. 
tion no. 1066 

Grant no. AFOSR62 72 
AFOSR 4700 


Sep 62, 24p. Publica- 


Unclassified report 


Descriptors: (*Special functions, Inequali- 
ties), (*Statistical functions, Theory), Poly- 
nomials, Real variables, Sequences, Integrals, 
Differential equations, Moments, Probability. 









The characteristic function for inverse moments 
called the inverse characteristic function (in- 
verse c. f.) is defined. Liafounov's inequality 
for inverse moments is obtained. Various prop- 
erties, in particular, the uniqueness property 
(also called the inversion formula), limit and 
continuity properties, are studied. Illustra- 








tions are provided wherever necessary. Many 
results admit multivariate generalizations. In- 
verse order statistics are defined. Also, some 
applications of inverse moments are considered. 
(Author) 


AD-410 230 Div. 1p; 3 
(TISTP/RLG) OTS price $3.60 


Rand Corp., Santa Monica, Calif. 

SOME TYPES OF OPTIMAL CONTROL OF STOCHASTIC 
SYSTEMS, 

by Stuart E. Dreyfus. 
RM3726PR 

Contract AF49 638 700 


July 63, 29p. Memorandum 


Unclassified report 


Descriptors: (*Stochastic processes, Control), 
Feedback, Probability, Sequences, Sequential 
analysis, Differential equations, Partial 
differential equations, Taylor's Series, Func- 
tions, Decision making. 


The optimal control of stochastic systems is con- 
sidered. Under various assumptions concerning 
the information available to the controller, dif- 
ferent optimal control rules result. For certain 
specific problems, the different control schemes 
are analyzed and compared, and the vast superi- 
ority of feedback over open-loop control is 
demonstrated. (Author) 


AD=-419 290 Div. 15 
(TISTP/RLG) OTS price $2.60 


Rome Air Development Center, Griffiss Air Force 
Base, N. Y. 

SIMULATION USING THE MONTE CARLO METHOD, 

by Rocco F, Iuorno. May 63, 25p. 

RADC RAW TM 63 5 Unclassified report 


Descriptors: (*Digital computers, Simulation), 
(*Monte Carlo Method, Tests), Mathematical 
models, Mathematical analysis, Game theory, 
Radio jamming, Tables, Programming (Computers). 


An investigation of the effectiveness of the 
Monte Carlo method as a simulation technique to 
be used with a digital computer is conducted, 
The problem of communications in a jamming 
environment is used to illustrate the use of 

the Monte Carlo method. Two mathematical models, 
each representing a different jamming comaunica- 
tion configuration, are constructed and solved 
using the Monte Carlo method, The first of these 
models has a known solution which is used to 
check the Monte Carlo solution. There.are two 
main conclusions discussed, First, the Monte 
Carlo method with the aid of a digital computer 
can be used to obtain solutions to complex prob- 
lems quickly and with little effort; second, the 
use of the Monte Carlo method does not require 
the difficult analysis needed for standard or 
closed techniques. A description of the Monte 
Carlo Method is presented including examples, 
techniques for generating random numbers, and 
elements of game theory as applied to jamming 
communications problems... (Author) 


AD=-410 291 Div. 15 
(TISTB/CCH) OTS price $2.60 


Wisconsin U,, Madison, 

A BAYESIAN APPROACH TO SOWE BEST POPULATION 

PROBLEMS, 

by Irwin Guttman and George C. Tiao. Feb 63, 

20p. Technical rept. no. 15 

Contract Noari20717, Proj. NRO42 222 
Unclassified report 
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Descriptors: 
(*Population, 
analysis. 


(*Statistical data, Population), 
Sampling), Mathematical 


Certain best population problems adopting a 
Bayesian approach were investigated. One main 
advantage of such an approach is that satis- 
factory decision procedures can be obtained in 
the presence of nuisance parameters, The use 
of Bayes' theorem allows one to analyze best 
population problems from many points of view, 

A general description of best population prob- 
lems is outlined. The criterion for ‘bestness' 
is regarded as a ‘utility' function of the stat- 
istician, The decision procedure then adopted 
is based upon the principle of maximizing pos- 
terior expected utility. The application of 
this procedure when sampling from normal popu- 
lations and exponential populations was dis- 
cussed, The criterion defining the best popu- 
lation is taken to be the coverage of the popu- 
lation considered in a certain given interval. 
The procedures are shown to be consistent, 

The decision analysis by considering the pos- 
terior distribution of the criterion is pre- 
sented, This extension enables other decision 
procedures to be proposed which- may be more 
appropriate in certain situations than that 
resulting from the principle of maximizing pos- 
terior expected utility. (Author) 


AD-410 292 Div. 15 
(TISTP/RLG) OTS price $2.60 


Institute of Geodesy, Photogrammetry and Car- 
tography, Ohio State U., Research Foundation, 
Columbus, 

ON THE THEORY OF ERRORS OF PHYSICAL GEODESY- 
GRAVITATIONAL FIELD OF THE EARTH AND SATELLITE 
ORBITS, 

by Helmut Moritz. Jan 63, 20p. Tech. paper no. 
1474 13 Rept. no. 26 ti 

Contract AF19 628 1628, Proj. 7600, Task ,760003 
AFCRL 63 627 Unclassified report 


Descriptors: (*Integral transforms, Errors), 
(*Gravity, Vector analysis), (*Satellites 
(Artificial), Orbital trajectories), Theory, 
Geodesics, Transformations (Mathematics), 
Differential equations, Functions, High 
altitutde, Numerical analysis. 


General formulas for error propagation in 

linear integral transformations are given, They 
are applied to the accuracy of the computation 
of the gravity vector at high altitudes from 
surface gravity anomalies, and to the accuracy 
of satellite orbits computed therefrom. (Author) 


AD-410 315 Div. 8565 & 
(TISTP/MFA) OTS price $1.60 


Theoretical Chemistry Inst., U. 

Madison. 

TRUNCATED REACTION OPERATORS, 

by William J. Meath, Kenneth M. Sando, S. Osvaldo 

Goscinski and Joseph 0. Hirschfelder. 18 June 63, 

17p. WIS TCI19 

Contracts AF33 657 7311 and NOrd15884 
Unclassified report 


of Wisconsin, 


Rev. and Combination of Rept. nos. 
WIS-TCI-10. 


WIS-TCI-5 and 


Descriptors: (*Operators (Mathematics), 
Numerical analysis), (*Functions, Perturbation 
theory), (*Helium, Atoms), Chemical reactions, 
Matrix algebra, Factor analysis, Analysis of 
variance. 


The reaction operator formulation for the exact 












































MATHEMATICS - Division 15 


solution of the Schrodinger equation is used with 
a truncated basis set to obtain approximate 
solutions. 
cated reaction operator formalism and the 
Rayleigh-Ritz variational method is emphasized 
and shown explicitly. 
operator and its matrix elements are discussed in 
general; computed and discussed for @ simple ex- 


The relationship between this trun- 


The truncated reaction 


ample, the helium atom, using 4 three membered 
basis set. It is shown that the reaction operata 


can be replaced by @ function which we call the 


effective perturbation. This function has very 
fundamental significance and may lend itself to 
accurate empiricism. Expressions are given com- 
paring the effective perturbation with the per- 
turbation and approximations to this function for 
the helium atom are computed. (Author) 


AD-410 764 Div. 15, 16 
(TISTP/WH) OTS price $1.60 


System Development Corp., Santa Monica, Calif. 
A GENERAL USE OF THE POISSON APPROXIMATION FOR 
BINOMIAL EVENTS, WITH APPLICATION TO BACTERIAL 
ENDOCARDITIS DATA, 
by H. B. Eisenberg, R. R. M. 
Walsh. 26 June 63, 13 


Geoghagen and J. E. 
3p. Rept. no. SP125¢€ 
Unclassified report 


Descriptors: (*Probability, Statistical dis- 
tribution), (*Medical research, Statistical 
analysis), Binomials, Life span, Heart, 
Diseases, Bacteria, Experimental data. 


For the subgroup of strata consisting of events 

in strata that can be developed such that binom- 
ial events have small success probabilities, the 
distribution of the number of successes can be 
approximated by a Poisson distribution when the 
size of this subgroup is at least moderately 
large. The same is true for the number of fail- 
ures in strata developed so that the probabilities 
of failures are small. Two kinds of strata sub- 
groups are considered, and, using Poisson approxi- 
mations, a method is given for estimating the 
distribution of these subgroups for large new 
groups of events, on the basis of experimental 
data. This method was originally developed for 
use in a study of mortality for persons having 
bacterial endocarditis. (Author) 


AD=-410 789 Div. 15, 28 
(TISTB/CCH) OTS price $8.60 


System Development Corp., Santa Monica, Calif. 

LECTURES ON DECISION THEORY, 

by William Karush. 28 May 63, 96p. SP1221 
Unclassified report 


Descriptors: (*Decision making, Theory), 
(*Mathematical models, Decision aaltne’. Pro- 
gramming (Computers), Linear programming, Game 
theory, Social science, Social communication, 
Statistical analysis, Mathematical analysis, 
Information retrieval, Models (Simulations). 


These lecture notes deal with the mathematical 
theory of decision-making, i.e., with mathematical 
models of situations in which there is a-set of 
alternative actions, some condition of knowledge 
concerning the relationship between action and 
outcome, and an objective of achieving a 'good' or 
‘best' outcome on the basis of this knowledge. The 
models are idealizations and simplifications of 
reality. The comparatively elementary state of the 
field of individual and group decision-making as 

a quantitative science, in contrast with a field 
such as physics, suggests that mathematical 
theorizing on phenomena of decision-making is 

very much an exploratory enterprise and that ex- 












































Division 15 - MATHEMATICS 


isting models have limited generality and appli- 
cability. The purpose is to attempt an exposition 
ef some of the principal notions of this body of 
theory which will point up many of the essential 
ideas without entering too deeply into technical 
mathematical problems. The side of decision- 
making dealt with is the ‘normative' aspect of the 
subject, which is a theoretical approach that is 
usefully thought of as describing the behavior of 
the hypothetical ‘rational' decision-maker; the 
normative approach is based upon mathematics, 
formal deductions, and axiomatics. (Author) 


AD-410 929 Div. 15 
(TISTP/FEM) OTS price $1.10 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
A COMBINATION OF THE MONTE-CARLO METHOD WITH THE 
QUICKER TRIGGER ACTION METHOD FOR SOLVING CERTAIN 
EXTREMAL PROBLEMS, 
by L. S. Gurin and V. P. Lobach. 24 May 63, 7p. 
FTD TT63 231 

Unclassified report 


Trans. from Zhurnal Vychislitel' - noy Matematiki 
i Matematicheskoy Fiziki, 2:3, pp. 499-502, 1962. 


Descriptors: (*Monte Carlo method, Special 
functions), (*Linear programming, Monte Carlo 
method), Theory, Geometry, Inequalities, 
Numerical analysis, Functions, Errors. 


AD-411 142 Div. 15 
(TISTP/JP) OTS price $4.60 


RAND Corp., Santa Monica, Calif. 
COMPOUND SIMPLE GAMES II: SOME GENERAL COMPOSI- 
TION THEOREMS, 
by Lioyd S, Shapley. July 63, 42p. Memo, RM3643PR 
Contract AF49 638 700 
Unclassified report 

Descriptors; (*Game theory, Algebra). 
Solutions are given of the compound game that is 
formed when the players of a given, m-person game 
are replaced by m committees, each committee 
having its own special voting rule or other 
method of reaching a decision. Relationships 
are established between the solutions of the 
compound game, on the one hand, and the solutions 


of the original game and the m committee games, 
on the other. (Author) 


AD-411 181 Div. 15 
(TISTP/MFA) OTS price $1.60 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
CERTAIN VARIATIONAL PROBLEMS ON APPROXIMATION 
AND INTERACTION, 
by G. I. Kostychev. 12 June 63, 1Ap. 
FTD TT63 401 

Unclassified report 


Trans. from Izvestiya Vysshikh Uchebnykh 
Zavedeniy, **Aviatsionnaya Tekhnikat*, no, 3, 
Pp. 25-33, 1962. ‘ 


Descriptors; (*Calculus of variations, Theory), 
(*Funetions, Differential equations), Signals, 
Propagation. 


Variational problems have been examined which 
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involve determination of functions depending on 
two or several arguments but which reduce to 
solution of systems equivalent to systems of 
ordinary differential equations. These include 
the problems considered for the interaction of 
Systems when their state depends on one argument 
and the propagation of reciprocity signals, 
enerally speaking depends on another argument. 
Author) 


AD-411 275 Div. 15 
(TISTP/JP) OTS price $4.60 


Boeing Scientific Research Labs., Seattle, Wash. 
ON THE NUMBER OF VERTICES OF A CONVEX POLYTOPE, 
by Victor Klee. June 63, 42p. Mathematical note 
no. 3043 Rept. D1 82 0262 

Unclassified report 


Also available from the author. 


Descriptors: (*Inequalities, Linear program- 
ming), Transformations (Mathematics), Algebra, 
Convex bodies, Convex sets. 


Contents: Eulerian manifolds; Polytopes and 
pyramids; The number of vertices of a convex 
polytope; The problem of Dantzig. 


AD-411 312 Div. 15 
(TISTP/FEM) OTS price $2.60 


Boeing Scientific Research Labs., Seattle, Wash. 
DIAMETERS OF POLYHEDRAL GRAPHS, 
by Victor Klee. June 63, 25p. Document no. D182 
0267; Mathematical note no. 307 

Unclassified report 


Also available from the author. 


Descriptors: (*Geometry, Numerical analysis), 
Theory, Inequalities, Functions, Matrix algebra, 
Linear programming, Operations research, To- 
pology, Ranges (Distance), Combinatorial 
analysis, Complex variables. 


AD-411 356 Div. 15, 18 
(TISTP/JP) OTS price $3.60 


Rand Corp., Santa Monica, Calif. 

DEVELOPMENT OF BAYESIAN PARAMETERS FOR SPARE- 
PARTS DEMAND PREDICTION, 
by William H. McGlothlin, 
no. RM3699PR 

Contract AF49 638 700 


July 63, 34p. Memo. 


Unclassified report 


Report on Proj, RAND. 


Descriptors; (*Air force equipment, Schedul- 
ing), (*Failure (Mechanics), Mathematical 
prediction), (*Probability, Errors), Statisti- 
cal tests. 


AD-411 380 Biv. . 15 
(TISTP/MFA) OTS price $2.60 


California U., Los Angeles. 

THE STRUCTURE OF SOME TWO DIMENSIONAL QUEUEING 
SYSTEMS, 

by Richard V. Evans. 
85. 

Contract Nonr233 73 


July 63, 24p. WP363 MSRPRR 


Unclassified report 
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Descriptors: (*Queueing theory, Equations), 
Statistical processes, Probability, Vector 
analysis, Taylor's series, Sequences, Analysis. 


The structure of a class of two dimensionai 
queues is considered. A method for concisely 
stating the problems for numerical work is devel- 
oped. Solution of the basic quadratic equation 
in matrices is discussed, and a condition which 
guarantees convergence of an iterative procedure 
is found. Formulas for means and variances 

are constructed. (Author) 


AD-411 439 Div. 15, 26 
(TISTB/CCH) OTS price $5.00 


Behavioral Sciences Lab., Aerospace Medical Div., 
Wright-Patterson Air Force Base, Ohio. 

STUDIES IN RESEARCH METHODOLOGY VI. A SAMPLING 
STUDY OF THE CENTRAL LIMIT THEOREM AND THE 
ROBUSTNESS OF ONE-SAMPLE PARAMETRIC TESTS, 

Final rept. 

by James V, Bradley. Mar 63, 
Proj. 7184, Task 718401 
AMRL TDR63 29 


305p. 
Unclassified report 


Report on 


**Human Performance in Advanced 
Systems.'' 
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MATHEMATICS - Division 15 


Descriptors: (*Statistical data, Theory), 
(*Performance tests, Statistical data), 
Psychology, Mathematical analysis, Sampling. 


As a natural consequence of the type of task 
required, the time to operate an instrument con- 
trol is likely to have a distribution with a 
distinctive, extremely nonnormal shape. The 
effect of this particular variety of non- 
normality upon (a) the rapidity of the approach 
to normality by the distribution of the sample 
mean as sample size increases, and (b) the 
approximate validity of certain normality- 
assuming statistical tests at various sample 
sizes, was investigated by performing a large 
sampling study upon a population representing 
time scores for the operation of a push button, 
Ten thousand samples were drawn at each of the 
sample sizes, 2, 4, 8, 16, 32, 64, 128, 256, 
512, 1024, and were calculated. The sampling 
distributions of Z, t and X-squared departed 
from their normal-theory distributions to a degree 
which could only be described as iconoclastic. 
Even at N = 1024 these departures were quite 
appreciable at the testing tails, being greatest 
for X-squared and least for Z, and becoming 
worse in all cases at increasingly extreme tail 
areas. (Author) 
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AD-410 008 Div. 16 
(TISTB/AAR) OTS price $1.00 


Western Biological Labs., Culver City, Calif. 
EFFECTS OF ANTITOXIDANTS ON RESISTANCE TO 
RADIATION INJURY. 

Final rept., 15 Mar 62-30 Jan 63, 

by B. H. Ershoff and G. S. Bajwa. Mar 63, 25p. 
Contract AF33 657 8401, Proj. 7164, Task 716405 
AMRL TDR63 28 Unclassified report 


Report on Space Biology Research. 


Descriptors: (*X Rays, Survival), (*Radio- 
protective agents, Organic compounds), 
Radiation effects, Chemotherapeutic agents, 
Whole body irradiation, Diet, Rats, Mice, 
Tissues, Oxygen, Inhibition. 


Since BHT (butylated hydroxy toluene) and certain 
other antioxidants significantly prolonged the 
average survival time of mice exposed to multiple 
sublethal doses of total body x-irradiation, 
experiments were undertaken to determine the 
effects of antioxidants of diverse structure 

and activity and antioxidant synergists on 

length of survival following continuous exposure 
to a lethal dose of total body gamma radiation in 
the rat. BHT when fed at a 0.5% level in a 
purified diet and ascorbic acid at a 0.1% level 
significantly increased the average survival 

time of irradiated rats over that of rats fed 

the unsupplemented purified diet. Polygard 
(tri(monylated phenyl) phosphites) when fed at 
levels of 0.25% and 0.5% and citric acid and 
phosphoric acid at levels of 0.1% in the purified 
diet also appeared to have some activity in this 
regard. Other antioxidants tested had little 

if any protective effect. The average survival 
time of irradiated rats was significantly longer 
for rats fed a natural food stock ration than 

for those fed the basal purified diet. No cor- 
relation was observed between the weight incre- 
ment, organ weights or microscopic appearance of 
the tissues of irradiated rats with length of 
survival on any of the diets employed. (Author) 


AD-410 026 Div. 16 
(TISTB/AAR) OTS price $.50 


Naval Civil Engineering Lab., Port Hueneme, Calif. 


SURVIVAL OF SEWAGE BACTERIA IN ZERO-CENTIGRADE 
SEA WATER, 


by J. E. Halton and W. R, Nehlsen. 30 June 63, 
Sp. 

Proj. Y RO11 01 047 

NCEL TR R256 Unclassified report 


Descriptors: (*Bacteria, Survival), Sea water, 
Centrifuge separation, Hypothermia. 


The survival of Escherichia coli, a common indi- 
cator organism among sewage bacteria was studied 
in sea water at 0 C. It was found that from the 
time of inoculation about 70% of the organisms 
survived for 8 days, 34% for 15 days, and 1% 

for 35 days. (Author) 


AD-419 075 Div. 16 
(TISTB/AAR) OTS price $3.60. 


Hokkaido U,, Japan. 
ON THE EFFECT OF NEUROYYPOPHYSIAL HORMONE ON 





THYROID ACTIVITY. 
Rept. no. 1 (Final) 15 May62-14 May 63, 
by Shinji Itoh. 14 May 63, 1v. 
Contract DA92 557FEC359847 
Unclassified report 


Descriptors: (*Thyroid gland, Physiology), 
Hormones, Iodine, Radioactive isotopes, Tracer 
studies, Rats, Blood plasma. 


Experiments were carried out to elucidate the role 
of vasoprressin in the thyrotropin discharge and 
thyroid secretion, measuring thyroidal 1311 uptake 
(T/S), plasma PB131I level, as well as histologi- 
cal examination of the thyroid gland, in rats. 
Though a single dose of Pitressin failed to change 
the T/S in rats kept at 20 degrees centigrade, 
successive administrations of Pitressin tannate 
resulted in a suppression of the rise of T/S due 
to chronic cold exposure. These results well 
coincided with that in the histological exami- 
nation, Pitressin, but not synthetic lysine 
vasopressin, suppressed the PB1i31I level which 

was slightly elevated by minor surgical stress 
used, Pitressin and lysine vasopressin demon- 
Strated suppressive effect in the same extent, if 
these preparations were given intraperitoneally. 
The rise of plasma P3131I level following exoge- 
nous thyrotropin was not affected by these 
neurohypophysial preparations, The administration 
of Pitressin in various doses and routes did never 
increase the plasma P3131I level in the rats under 
experimental conditions employed. (Author) 


AD-410 162 Div. 16 
(TISTB/WA) OTS price $.50 


Biomedical Lab., Aerospace Medical Div., Wright- 
Patterson Air Force Base, Ohio. 

SOME CARDIORESPIRATORY RESPONSES OF FLYING AND 
NON-FLYING PERSONNEL TO DIFFERENT VECTORS OF 
ACCELERATION WITH CORRELATION OF THESE RESPONSES 
TO OTHER VARIABLES, 

Final rept., 

by Alvin S. Hyde, Neil S. Cherniack, Evan F. 
Lindberg and Dorothy Whately. Dec 62, 9p. 

Proj. 7222, Task 722202 

AMRL TDR62 151 Unclassified report 


Report on Biophysics of Flight. 


Descriptors: (*Aviation personnel, Physiology), 
(*Physiology, Aviation personnel), Acceleration 
tolerance, Respiration, Cardiovascular system, 
Anthropometry, Stress (Physiology), Reactions 
(Physiology). 


The cardiovascular and respiratory responses of 
test pilots are compared with the AMRL centrifuge 
panel members during headward (+ Gz) and forward 
(+ Gx) accelerations. Vital capacity decreased 

in all subjects with increasing forward accelera- 
tion. No significant difference existed between 
the cardiorespiratory performance of test pilots 
and that of the nonrated personnel that constitute 
the AMRL centrifuge panel. No correlation was 
noted between blackout and pulse rate, but cor- 
relation did exist between resting control and 

+ 5Gz pulse rates. An extensive number of anthro- 
pometric measurements, indices of physical fit- 
ness, and measurements made during other stress 
did not correlate with tolerance to headward 

(+ Gz) acceleration or with respiratory perfor- 
mance during + Gz and + Gx acceleration. (Author) 


AD-410 274 Div. 16 
(TISTB/AAR) OTS price $1.60 


Johns Hopkins U., Baltimore, Md. 
INTESTINAL ABSORPTION IN PORTAL HYPERTENSION. 
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Final rept., 1 Aug 61-31 July 63, 
by Frank L, Iber. 31 July 63, 11p. 
Contract DA4J 193md2178 


Unclassified report 


Descriptors: (*Intestine, Absorption), 
(*Liver, Hypertension), Xylose, Diseases, 
Urine, Excretion, Metabolism, Glucose, 


Laboratory animals, Serum aibumin, Blood, 
Dogs. 


The absorption c* d=xylose was found to be normal 
in patients wit) ‘ortal hypertension and liver 
disease. Although the urine excretion of xylose 
after oral ingestion may be high, low, or normal 
these findings relate to (1) diminished metabol- 
ism of xylose by the diseased liver and (2) 
sequestration of xylose in ascitic fluid. Meth- 
ods using the Auto=Analyzer for the measurement 
of 3—methyl glucose (3MG) have shown that glucose 
and 3-MG compete equally for a transport system 
in the hamster gut sac, but that 3=MG is prefer- 
entially excreted by a tubular mechanism in the 
dog. Blood levels after oral ingestion are the 
same for normal subjects and patients with liver 
disease and portal hypertension. There are in- 
creased losses of serum albumin into the in= 
testine in patients with cirrhosis and portal 
hypertension, Though this loss diminished in 
two patients following portacaval shunt, only 
about half of the patients with portal pressures 
above 200 mm. of water have increased losses. 
The absorption and subsequent excretion of water 
loads by patients with cirrhosis was investi- 
gated. Water concentration in blood after oral 
water loads are diminished in cirrhosis but the 


causes for this have not yet been determined. 
(Author) 


AD-410 275 Div. 16 
(TISTB/CCH) OTS price $1.10 


Wisconsin U,, Madison. 

VISCOELASTIC PROPERTIES OF BIOLOGICAL 
MACROMOLECULES, 

Final rept., 1 Sep 51-30 June 63, 

by John D. Ferry. 39 June 63, 8p. 

Coatracts N7onr28509 and Nonri1202 19, Proj. NR304 
155 


Unclassified report 


Descriptors: (*Gels, Biochemistry), (*Mole- 
cules, Physiology), Fibrin, Proteins, Chemical 
reactions, Mechanical properties, Fibrinogen, 
Molecular structure, 


The original objectives were stated as follows: 

a study of the mechanism of conversion of 
fibrinogen to fibrin, with emphasis on the 
properties of intermediates are presented, A 
delineation of the conditions under which nucleic 
acid exists as a gel, and a description of the 
properties of its gels, and a description of the 
properties of gels formed from denatured proteins 
are described, The mechanical properties of 
other gel-forming systems, especially solutions 
of gelatin and cellulose derivatives, in both 
gelatinous and non-gelatinous states were in- 
vestigated. The internal flexibility of protein 
molecules in both native and denatured states, 
from viscoelastic measurements in dilute solu- 
tions are discussed. Similar investigations of 
synthetic polymers of simpler structure to aid 

in interpreting the results of measurements on 
proteins, and similar investigations of other 


biological macromolecules were performed, 
(Author) 
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AD-410 283 Div. 16 
(TISTB/AAR) OTS price $1.60 


Army Prosthetics Research Lab., Walter Reed Army 
Medical Center, Washington, D. C, 

SURGERY, ARMY PROSTHETICS RESEARCH, 

Annual progress rept., 1 July 62-30 June 63. 

30 June 63, 20p. 


APRL RCS MEDDH 288 Unclassified report 


Descriptors: (*Prosthetics, Scientific 
research), Abstracts, Polyester plastics, 
Radioprotective agents, Burns, Optics, Carti- 
lage, Blood vessels, 


AD-410 301 Div. 16 
(TISTB/WA) OTS price $1.10 


Peter Bent Brigham Hospital, Boston, Mass. 
METABOLIC DISORDERS AND THERAPEUTIC APPROACHES 
TO RENAL FAILURE, 

Annual progress rept., 1 Sep 62-30 June 63, 

by John P. Merrill. 30 June 63, 3p. 

Contract DA49J OO7MD429 


Unclassified report 


Descriptors: (*Physiology, Kidney function 
tests), (*Kidneys, Metabolism disorders), 
Therapy, Transplantation, Corticosteroid 
agents, Antigen-antibody reactions. 


A model system for determining skin histocompati- 
bility in man has been described, based upon 

the acceleration of grafts on an indifferent 
recipient immunized previously by one member of 
the donor-recipient pair to be tested. An 
alpha-1 glyco-protein isolated from the serum 

and concentrated in thymic tissue prolonged the 
life of 30% of homologous skin grafts in rats 

for 6 months. Utilizing immunosuppressive 
therapy in the form of Umuran, Actinomycin-C, 
Azaserine and Cortisone, prolonged tolerance 

for a human renal homograft from a nontwin donor 
in 5 recipients was produced. In one of these a 
kideny transplanted from a cadaver has functioned 
well enough to sustain active life for 15 months. 
An inlying plastic conduit for the performance of 
long-term, chronic peritoneal irrigation is 
described and has been utilized by two patients 
performing peritoneal dialysis at home for a 
period of 9 months. Homograft antigens on canine 
platelets have been isolated in soluble form. 
Homograft antibody elicited from rejected canine 
kidneys in a soluble fluid phase will react with 
this antigen in the classic immune reaction of 
agglutination complement fixation and immune 
adherence. (Author) 


AD-410 327 Div. 16 
(TISTB/WA) OTS price $1.10 


Peter Bent Brigham Hospital, Boston, Mass. 
METABOLIC DISORDERS AND THERAPEUTIC APPROACHES 
TO RENAL FAILURE. 
Final technical rept., 1 Jan 53-31 Aug 62, 
by John P. Merrill. 31 Aug 62, 2p. 
Contract DA49 OO7MD429 

Unclassified report 


Descriptors: (*Physiology, Kidney function 
tests), (*Kidneys, Metabolism disorders), 
Therapy, Transplantation. 


The results of this study have led to better 
understanding of the metabolic abnormalities in 
uremia. Ths most satisfactory solution to the 
problem of chronic renal failure will be trans- 
plantation of the kidney. The work discussed in 














Division 16 - MEDICAL SCIENCES 


the report represents the progress in some of the 
fields which must be thoroughly explored before 
this can be generally feasible. It is now 
possible in certain instances to restore an in- 
dividual with terminal uremia to full activity 
for periods as long as 15 months by the trans- 
plantation of unrelated kidney. (Author) 


AD-410 366 Div. 16 
(TISTB/AAR) OTS price $2.60 





Army Medical Research Unit (Europe). 

BIOLOGICAL AND MEDICAL ASPECTS OF IONIZING RADIA- 

TION. 

Annual progress rept. 1 July 62-30 June 63. 

by Edward J. Huycke, Jon W. Blumenstock and Erich 

Oberhausen. 30 June 63, 19p. 

Proj. 6x64 14 001, Task 6x64 14 001 04 
Unclassified report 


Descriptors: (*Radioactive fallout, Radiation 
hazards), Radiation measurement systems, Fission 
products, Thyroid gland, Fats, Potassium De- 
termination, Metabolism, Rain drops. 


Continued assays of normal persons in the Whole 
Body Counting Facility revealed increased levels 
of radiocesium-137 during this fiscal year. Fol- 
low-up of patients with carcinoma of the thyroid 
hes continued. Clinical studies concerning total 
body fat, fat absorption and whole body potassium 
were accomplished, A major renovation of the 
Whole Body Counting Facility was accomplished. 
Fission products determinations in both mild and 
rain samples were performed during the first 

half of the fiscal year. (Author! 


AD-410 375 Div. 16 
(TISTB/WA) OTS price $1.60 


Stanford Medical Center, Palo Alto, Calif. 
METABOLIC EFFECTS OF BLOOD TRANSFUSION. 
Progress rept. 1 July 62-30 June 63, 
by John P. Bunker. 30 June 63, 13p. 
Contract DA49 193MD2135 

Unclassified report 


Descriptors: (*Physiology, Blood transfusions), 
Potassium compounds, Blood pressure, Reserpine 
Calcium, Ions, Thermochemistry, Sodium com- 
pounds, Ballistocardiography, Dogs. 





AD-410 404 Div. 1€ 
(TISTB/AAR) OTS price $.5 


Bryn Mawr Coll., Pa. 
A POSSIBLE SOURCE OF SECONDARY INVADING STAPHYLO- 
COCCI IN SALMONELLA INFECTED MICE EXPOSED TO 
ACUTE COLD, 

by G. J. Miraglia and L. J. Berry. Apr 63, 8p. 
Contract AF41 657 340, Proj. 8241 1 

AAL TDR62 49 Unclassified report 


Descriptors: (*Staphylococcus, Infections), 
(*Salmonelia, Infections), Mice, Exposure, 
Respiratory system, Diseases, Tissues, Liver, 
Spleen, Kidneys, Lungs, Heart. 





In an effort to determine the origin of the 
Staphylococci known to invade the deep tissues 
(liver, spleen, kidneys, iungs and heart) of 
mice exposed continuously to 5 C in individual 
compartments without bedding, the intestinal 
tract was freed of these organisms, as judged by 
absence of growth when fecal suspensions were 
inoculated into selective media. Substitution 
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of 0.01 N hydrochloric acid for drinking water 
eliminated staphylococci within a few days, yet 
the incidence of tissue invasion was unaltered. 
The coagulase negative strains normally present 
in feces and in tissues persisted in tissues 

even though the intestine was seeded with a 
coagulase positive strain by feeding contaminated 
food. Cultures from the external nares continued 
unaltered. This suggests that the respiratory 
tract is a possible origin of the staphylococci 
found in tissues of the cold stressed mice. 
(Author) 





AD-410 424 Div. 16 
(TISTB/CCH) OTS price $1.10 


Office of the Surgeon General, Dept. of the Army, 
Washington, D. C, 
METABOLIC DISORDERS AND THERAPEUTIC APPROACHES IN 
RENAL FAILURE. 
Progress rept. on Phase I. 
1963, 7p. 

Unclassified report 


Descriptors: (*Kidney, Pathology), (*Metabo- 
lism disorders, Kidney), (*Kidney, Therapy), 
Transplentation, Uronic acid, Blood cells, 
Erythrocytes, Tissue (Biology). 


The report discussed the metabolic disorders; 
treatment of renal failure, and homotransplanta- 
tion of tissue with particular reference to the 
kidney. Both in the uremic patients and in 
uremic animals we have endeavored to elaborate 
the metabolic defect which results in kidney 
failure. During the course of the studies with 
isotope dilutions we were able to elicit the fact 
that typically in acute renal failure, extra- 
cellular fluid volume is expanded, probably by 
the production of metabolic water from the catab- 
olism of fat. In addition, in both acute and 
chronic renal failure serum citrate levels may be 
markedly elevated, possibly contributing to the 
So-called unidentified acid fraction about which 
there has been much speculation. A consequence 
of this work on body fluid volume were the 
observations that in man, renoprival hypertension 
does not exist. Our ability to maintain people 
with no renal function whatever in relatively 
good states of health enabled us to observe that 
in four patients in whom e single kidney had been 
removed accidentally, hypertension did not occur 
unless the volume of extracellular fluid was 
increased, (Author) 








AD-410 428 Div. 16 
(TISTB/CCH) OTS price $7.60 


Ohio State U., Columbus. 
A METHOD FOR THE COLLECTION OF SWEAT AND ITS 
ANALYSIS IN THE NORMAL ADULT, 
by Charles Arthur Coltman, Jr. 1963, 6Adp. 
PHS Grant AMO4653 O03 

Unclassified report 


Master's thesis, 






Descriptors: (*Pancreas, Medical examination), 
\*Diseases, Diagnosis), Genetics, Tissue 
Biology), Pathology, Aging (Physiology), 
Perspiration, Electrolytes (Physiology). 


The sweat test has been used as a relatively 
unstandardized tool in thé evaluation of the 


relationship of cystic fibrosis to adult medicine, 




















An attempt is made to review the information 
available to date on the genetics of cystic 
fibrosis relative to adult disease. The use of 
the sweat test as a diagnostic tool in adults is 
evaluated and the limitations pointed out. A 
method for the collection and analysis of sweat 
electrolytes is described and applied to a study 
of a large population of normal adults. (Author) 











AD-410 451 
(TISTB/CCH) 
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OTS price $1.75 






North American Aviation Inc., Los Angeles, Calif. 
MOMENTS OF INERTIA AND CENTERS OF GRAVITY OF THE 
LIVING HUMAN BODY. 

Final rept., Feb-Aug 62, 











by W. R. Santschi, J. DuBois, and C. Omoto. 

May 63, 62p. Rept. no NA62 950 

Contract AF33 657 7848, Proj. 7184, Task 718408 
AMRL TDR 63 36 Unclassified report 





Report on Human Performance 





in Advanced Systems. 








Descriptors: (*Anthropology, Man), (*Anthro- 
pometry, Man), (*Weightlessness, Body), Human 
engineering, Theory, Gravity, Mathematical 

analysis, Body weight. 

















A study was conducted to determine the moments 
of inertia and centers of gravity of a sample of 
66 living male subjects representative of the 

Air Force population in stature and weight. 

Eight body positions were investigated: Stand- 
ing; Standing, Arms Over Head; Sprea Eagle; 
Sitting; Sitting, Forearms Downs; Sitting, Thighs 
Elevated; Mercury Configuration; Relaxed (Weight- 
less). The procedure was based upon the compound 
pendulum having a theoretical accuracy of approx- 
imately plus or minus to plus or minus 8 per 
cent depending upon position and axis. Orthogonal 
axes, defined as the intersections of the sagit- 
tal, frontal, and transverse planes through the 
standing body, were designated as X, Y, and Z. 

A set of 50 anthropometric dimensions was taken 
on each subject, as well as photographs, of each 
subject in each position. Results of the study 
show that the average moment of inertia varied 

in this sample from 11 lb. in sec. 2 about the 

Z axis to 152 lb. in sec. 2 about the X axis. 
Linear regression analysis of moments of inertia 
vs. stature and weight yielded correlation 
coefficients ranging between 0.77 and 0.98. 
(Author) 








































AD-410 456 Div. 16, 32 
(TISTB/CCH) OTS price $5.60 






Maryland U., College Park. 
CURRENT REFERENCES IN MEDICAL ENTOMOLOGY FROM 
RUSSIAN, EASTERN EUROPEAN AND CHINESE LITERATURE, 
by George Anastos. 1963, 5&dp. 

Unclassified report 







Descriptors: (*Bibliographies, Parasites), 
(*Parasites, Bibliographies), Ticks, Mites, 
Diptera, Siphonoptera, Epidemiology, Viruses, 
Infections. 








AD-410 482 Div. 16 
(TISTB/AAR) OTS price $2.60 






Navy Medical Neuropsychiatric Research Unit, 
San Diego, Calif. 

STUDIES OF CLASSICAL HEART RATE CONDITIONING IN 
THE RAT, 

by David G. McDonald, 
Hahn, Mar 63, 23p. 
NMNRU Rept. no. 63 3 


John A, Stern and William H. 


Unclassified report 
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Descriptors: (*Heart, Physiology) 
Shock, Analysis, Stimulation, 
Blood circulation, Theory. 





Rats, 
Blood pressure, 


Four rat heart rate conditioning studies were 
presented. Measures were (1) HR changes during 

8 sec. CS (550 cps tone) and (2) immediately after 
the CS when the UCS (0.5 sec. shock) was not pre- 
sented. Using analysis of variance, significant 
evidence of conditioning was found. The CR was a 
cardiac deceleration on early trials each day, 
followed by a cardiac acceleration on later 
trials. The orienting response to tone was found 
to show similar changes as a function of trials. 
It was concluded that previous investigators 
would have also observed conditioned acceleration 
had they given a larger number of conditioning 
trials. The data were viewed as consistent with 
a stimulus substitution theory of conditioning, 
although other hypotheses were not ruled out. 
(Author) 


AD-410 502 
(TISTB/MD) 


Div. 16 
OTS price $3.60 








6th Army Medical Lab., Fort Baker, Calif. 
(No title). 

Annual research rept., Vol. 2, 
30 June 63. 

30 June 63, 35p. 

Proj. 6X61 01 001 01 


1 July 62- 






Unclassified report 


Descriptors; (*Treponema pallidum, Diagnosis), 
(*Neisseriaceae, Penicillins), (*Tissue culture, 
Culture media), (*Viruses, Tissue culture), 
Sensitivity, Test methods, Reliability, Therapy, 
Cancer, Growth, Bacteria, Diagnostic agents, 
Biological stains, Dyes, Fluorescence, Toler- 
ances (Physiology), Amino acids, Growth sub= 
Stances, Man, Dosage, Antigens & antibodies, 
Blood serum, Antibiotics, 


Contents; 

Enhancement of specificity of the fluorescent 
treponemal antibody test as compared to the 
TPI test 

Studies on penicillin treatment failures of 
gonorrhea 

Culture media for growth and maintenance of 

tissue cell lines 


AD-410 563 Div. 16 
(TISTB/AAR) OTS price $1.10 


Army Medical Research and Nutrition Lab., 
Denver, Colo. 

SUMMARY OF SIGNIFICANT FINDINGS BY SGO 
CONTRACTORS. 

Rept. for Mar-Sep 62, 
by Nicholas Raica, Jr. 
Sauberlich. 11 
AEC NP 12603 


and Howerde E, 
Feb 63, 2p. 
Unclassified report 


Descriptors: (*Food, Radiation damage), 
Pathology, Dogs, Rats, Vegetables, Beef, 
Consumption, Seafood, Thyroid gland, 
Diet, Biological assay, Vitamin K, Vitamin A, 
Protein, Metabolism, Hemorrhage, Chickens, 
Primates, Deficiency diseases, Tissues, 
Gastrointestinal system, Nutrition, Pork, 
Blood, Bone, Laboratory animals. 


Meat, 
Mice, 
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AD-410 729 Div. 16 
(TISTB/AAR) OTS price $3.60 


6570th Aerospace Medical Research Labs., Aero- 
space Medical Div., Wright-Patterson Air Force 
Base, Ohio. 

HUMAN TOLERANCE FOR SHORT EXPOSURES TO HEAT. 
28 Feb 45, 31p. 


Unclassified report 


Descriptors: (*Heat, Tolerances), (*Closed 
cycle ecological systems, Temperature), 
Humidity, Aircraft, Aircraft cabins, Cockpits, 
Environmental tests, Physiology, Ecology, 
Stress, Measurements. 


The development of very high speed fighter air- 
craft poses the problem of excessive cockpit 
temperatures, particularly in fast sweeps at low 
altitude. The heat arises from three sources, 
namely: solar radiation transmitted through the 
plexiglas bubble canopy; friction of the air pass- 
ing over the surface of the fuselage; and the heat 
of ram pressure. For example the last named 
phenomenon may cause a temperature rise above 

OAT of 29 F at a speed of 400 m.p.h.3; this value 
increases to 45 F at 500 m.p.h. and to 64 F at 

600 mp.h. If to this is added another 10 to 

15 F effective temperature due to solar radiation, 
cabin temperatures in excess of 150 F may be ex- 
pected even when ambient temperatures are not 
higher than 90 to 100 F. Since the duration of 
exposure to these high temperatures is expected to 
be short, 15 to 30 minutes at a maximum, as 
limited by the tactical use of the airplane and 
the fuel supply, steady states of human heat 
balance are not required. The biophysical problem 
is to determine points on a duration-intensity 
curve which are tolerable for Air Force personnel. 
In selecting these points, it must be assumed that 
pilots are not heat acclimatized and that they 
represent a range of constitutional and fitness 
types. (Author) 


AD-410 734 Div. 16 
(TISTB/AAR) OTS price $1.60 


Naval School of Aviation Medicine, Pensacola, Fla. 
OBSERVATION OF THE ELEVATOR ILLUSION DURING 
SUBGRAVITY PRECEDED BY NEGATIVE ACCELERATIONS. 
Joint rept. 

by James A. Roman, Bruce H. Warren and Ashton 
Graybiel. 15 May 63, 8p. 

NSAM Proj. MROO5 13 6001, Rept. no. 83; SAM/B 
TDR62 141 Unclassified report 


Descriptors: (*Visual acuity, Weightlessness), 
(*Illusions, Acceleration), Gravity, Aircraft, 
Target recognition, 


By observing apparent displacements of a real 
target, and visual afterimages, during weightless- 
ness preceded by positive or negative accelera- 
tion, it was possible to identify these displace- 
ments as a special case of the elevator illusion, 
as opposed to the oculogravic illusion. Positive 
and negative linear acceleration, as well as 
weightlessness, was obtained for this purpose in 
jet aircraft. (Author) 


AD=410 779 Div. 16 
(TISTB/AAR) OTS price $.50 


Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
CARDIOVASCULAR EFFECTS OF .NOREPINEPHRINE THERMO- 
GENESIS IN WARM- AND COLD-ACCLIMATIZED RATS, 

by Eugene Evonuk and John P, Hannon, Mar 63, 14p. 
Proj. 8237 02 


AAL TDR62 51 Unclassified report 


Descriptors; (*Rats, Hypothermia), +(*Hypother- 
mia, Acclimatization), Cardiovascular system, 
Metabolism, Temperature, Heart, Blood circula- 
tion, Blood pressure, Levarterenol,. 


The cardiovascular and metabolic actions of nore- 
pinephrine (NE) and their interrelationships were 
studied at normal room temperature in anesthe- 
tized, warm-acclimatized (W-A) (26 + 1C) and 
cold-acclimatized (C-A) (3 + 1C) rats. Norepine- 
phrine caused a greater increase in the cardiac 
output, heart rate, stroke volume and right atri- 
al pressure in the C-A animals than it did in the 
W-A animals. During the early metabolic response 
to NE (i.e. up to 25% increase in O02 consumption) 
there was a marked increase in the arterial pres- 
sure of both W-A and C-A rats, with the latter 
showing the greater maximum response. Beyond the 
25% level of increased metabolism the arterial 
pressure and concomitantly the systemic resistance 
of the C-A animals declined sharply to the prein- 
fusion levels, where they remained throughout 

the course of infusion. In contrast, the arterial 
pressure and systemic resistance of the W-A 
animals remained high, It was “concluded that 
norepinephrine calorigenesis in the C-A rat is 
Supported by an increased cardiac reserve capacity 
and an ability to preferentially reduce the sys- 
temic resistance to actively metabolizing areas. 
(i.e. the viscera). (Author) 


AD-410 780 Div. 16 
(TISTB/AAR) OTS price $1.60 


Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
RATE OF RED CELL FORMATION IN RATS AT 24 DEGREES 
C AND AT 5 DEGREES C, 

by N. B, Everett and R. W. Caffrey. July 62, 9p. 
Contract AF41 657 104, Proj. 8237 02 

AAL TDR62 20 Unclassified report 


Descriptors; (*Erythrocytes, Production), 
(*Blood cells, Production), Cells, Rats, 


Blood, Autoradiography, Iron, Radioactive iso- 
topes, Life span, 


Radioautography of peripheral blood subsequent to 
Fe59 administration was employed to determine 

the rate of erythrocyte formation in male Sprague- 
Dawley rats maintained at 24 C and after exposure 
to 5 C for 4, 5, and 6 weeks. The rate at which 
newly-formed labeled cells appeared in the blood 
was approximately 3 per cent per day of the total 
circulating erythrocyte population for both con- 
trol and experimental animals. This rate was the 
same for animals of two body weight ranges, 150 
to 200 grams and 300 to 400 grams. Assuming that 
the rate of new red cell formation is equal to 
the rate of red cell destruction, the circulating 
life-span of the rat erythrocytes is estimated 

to be approximately 33 days. (Author) 


AD-410 783 Div. 16 
(TISTB/AAR) OTS price $1.00 


Arctic Aeromedical Lab., Fort Wainwright, Alaska, 
AUTONOMIC CONTROL OF CIRCULATION DURING THE 
HIBERNATING CYCLE IN GROUND SQUIRRELS, 

by C. P. Lyman and Regina C, O'Brien. Feb 63, 
31p. 

Contract AF41 657 380, Proj. 8237 03 

AAL TDR62 39 Unclassified report 


Descriptors; (*Hibernation, Blood circulation), 
(*Blood circulation, Autonomic nervous system), 
Laboratory animals, Heart, Drugs, Pharmacology, 
Blood pressure, Muscles, Stimulation, Acetyl- 
choline, Brain, 
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AD=-410 784 Div. 16 
(TISTB/AAR) OTS price $.50 





Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
DEEP HYPOTHERMIA IN THE RAT: STUDIES ON SURVIVAL 
AND TOLERANCE TO CIRCULATORY ARREST, 

by M. A, Lesage, W. C, Sealy and W. G. Young, Jr. 
Feb 63, 12p. 

Contract AF41 657 312, Proj. 8237 03 

AAL TDR62 43 Unclassified report 


Descriptors: (*Hypothermia, Rats), (*Blood 
circulation, Hypothermia), Tolerance, Survival, 
Temperature, Physiology. 


A study was carried out to establish whether or 
not rats could be regularly carried to deep 
hypothermia and then rewarmed without an exces- 
sively high mortality rate. A technique for in- 
ducing deep hypothermia is described. Rats were 
cooled to deep hypothermia and revived in a high 
enough percentage to permit quantitative esti- 
mates of other experimental situations. Hypoxia 
during cooling and warming is apparently import- 
ant in the improvement of mortality figures. 
Circulatory arrest of 60 minutes or less is well 
tolerated during deep hypothermia. (Author) 











AD-410 819 Div. 16 
(TISTB/AAR) OTS price $26.00 


Brooke Army Medical Center, Fort Sam Houston, 

Tex. 

ANNUAL RESEARCH REPORT FY 1963. 

12 July 63, iv. 

Projs. 3A12501A802 and 3A01251B813 
Unclassified report 


Descriptors: (*Shock, Scientific research), 
(*Burns, Scientific research), Biochemistry, 
Physiology, Abstracts, Kidneys, Metabolism, 
Fats, Body fluids, Blood, Pathology, Therapy, 
Microorganisms, 


AD-410 831 Div. 16 
(TISTB/WA) OTS price $1.60 


George Washington U., School of Medicine, Wash- 
ington, D. C. 
INTERMEDIARY METABOLISM OF ANTIBIOTIC RESISTANT 
STAPHYLOCCOCCI, 
Final rept., 1 Dec 60-30 Apr 63, 
by Daniel L, Weiss and Matthew H, Fusilio, 
30 Apr 63, 13p. 
Contract DA49 007md724 
Unclassified report 


Descriptors; (*Biochemistry, Microorganisms), 
(*Microorganisms, Staphylococcus), Pathology, 
Reticulo-endothelial system, Lymphatic system, 
Liver, Spleen, Enzymes, Blood serum, Ions, 
Metabolism, Genetics. 


Antibiotic sensitive staphylococci grown in a 
semi synthetic medium with 5% Ktions demonstrated 
a reduced number of streptomycin resistant 
variants which could be detected by the Lederberg 
replicate plating technique when compared to 
controls grown in control medium without added 
K+, Growth of penicillinase producing staphylo- 
cocoi on trysicale soy agar for 20 transfers 
indicated that penicillinase as measured by 
Manometric assays was increased. It was demon- 
strated that anaerobiasis significantly depressed 
the penicillinase activity of the test organism, 
Experiments demonstrated that sub-lethal doses of 
staphylococci administered 4 hours before lethal 
challenge with Proteus or its purified Endotoxin 
protected mice from death, Similar results were 
obtained with turpentine. (Author) 








RAND Corp., Santa Monica, Calif. 
A NUMERICAL APPROACH TO THE CONVOLUTION EQUA- 
TIONS OF A MATHEMATICAL MODEL OF CHEMOTHERAPY, 
by Richard Bellman and Bella Kotkin. July 63, 
lip. Memo. no, RM3716NIH 

Grant RG9608 


MEDICAL SCIENCES - Division 16 





AD-410 861 Div, . 16,15 
(TISTP/WH) OTS price $1.60 





Unclassified report 


Descriptors: (*Chemotherapeutic agents, 
Mathematical models), (*Blood vessels, 
Laminar boundary), Equations, Difference 
equations, Differential equations, Integral 
equations, Blood circulation, 


The new model of drug distribution in the body 
incorporates the exchange between the stationary 
and flowing phases in the large blood vessels. 
This introduces computationally difficult con- 
volution terms, 
approximation applied to the convolution equa- 
tions reduces this model to a system of differ- 
ential-difference equations which can be solved 
computationally. 


The method of differential 


(Author) 


AD-410 869 Div. 16 
(TISTB/WA) OTS price $1.60 


Scripps Clinic and Research Foundation, La Jolla, 
Calif. 
THE EFFECT OF ADENINE, INOSINE, INOSINE-ADENINE, 
AND ADENOSINE ON HUMAN ERYTHROCYTES DURING 
STORAGE, 
Final technical rept., 1 Aug 62-31 July 63, 
by A. William Shafer and John S. Trombold. 
25 July 63, 14p. 
Grant DA M49 193 63 G78 

Unclassified report 


Descriptors: (*Hematology, Blood transfusions), 
(*Blood, Storage), Erythrocytes, Adenosine 
phosphates, Phosphorylation, 


Units of blood were divided into 5 aliquots and 
were stored at 4 C. in ACD without additive or 
Supplemented with adenine, inosine, inosine- 
adenine, or adenosine. Adenine and nucleoside 
were added in an amount of 0.75 and 15 micro- 
moles per ml ACD-blood, respectively. After 
storage for 6 weeks, 24 hour post-transfusion 
Survival of the erthrocytes was determined. 
Survival of the erthrocytes was significantly 
increased when the ACD was supplemented with any 
of the additives. There was, however, no 
Significant difference in the effect of any one 
of the additives. The glycolytic intermediates 
of erythrocytes stored for the same period with 
the same additives were studied after separation 
on columns of ion-exchange resin. No adenosine 
triphosphate (ATP) or 2,3-diphosphoglycerate 
(DPG) remained in the blood stored in ACD alone, 
Supplementation of ACD with adenine resulted in 
no qualitative or quantitative change in the 
intermediates, ATP and DPG remained in the 
erythrocytes stored in ACD supplemented with 
inosine, inosine-adenine, or adenosine -=- con- 
centration of ATP was highest with inosine- 
adenine and of DPG was highest with adenosine, 
(Author) 


AD-410 898 Div. 16, 30 
(TISTB/AAR) OTS price $1.25 


Spacelabs Inc., Van Nuys, Calif. 
MYOELECTRIC SERVO CONTROL, 
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Final rept., 1 Nov 61-29 Dee 62, 

by George H. Sullivan, Charles J. Martell, 
Gershon Weltman and Dean Price. May 63, 39p. 
Contract AF33 657 7771, Proj. 4160, Task 416002 
ASD TDR63 70 Unclassified report 


Descriptors: (*Muscles, Electrical proper- 
ties), (*Servomechanisms, Control), Feasibility 
studies, Bionics, Signals, Simulation, 
Instrumentation, Computer logic. 


The object of the program was the demonstration 
of feasibility of the myoelectric control of a 
servo boost system to position the operator's 
hand. The basic arm movements desired and the 
muscles involved were determined and the myoelec- 
tric activity patterns characteristic of the 
movements measured, Transforms were performed 
on the raw signals and control logics which 
relate myoelectric signals to desired servo ac- 
tion were written, A task simulator was con- 
structed which accepted the myoelectric inputs 
from sets of three or four muscles, performed 
the present logic on the elicited myoelectric 
signals, provided success-failure feedback, and 


drove an arm support splint in uniplanar up-down 
movement. (Author) 


AD=-410 901 Div. 16 
(TISTB/AAR) OTS price $7.60 


Hormel Inst., U. of Minn., Austin, 
A STUDY OF FACTORS INFLUENCING OXIDATION AND 
FLAVOR OCCURRING IN IRRADIATED FATS, 
Rept. no. 4 (Final), 31 Dec 58-30 June 63. 
30 June 62, 4Op. 
Contracts DA19 129qm1350 and DA19 129qmi804 
Proj. 7 84 01 002 

Unclassified report 


‘Descriptors: (*Fats, Radiation damage), 
Oxidation, Gelatins, Antioxidants, Peroxides, 
Food, Temperature, Radiation effects. 


The volatile compounds of irradiated methyl 
Oleate and methyl oleate-gelatin mixtures were 
isolated, fractionated and studied. The effects 
of irradiation on the accumulation of peroxides, 
destruction of antioxidants, stability of fats 
and formation of odors were studied in pure 
fatty esters, simple fats and foods irradiated 
with 2 to 8x10 to the 6th power rads and stored 


for up to 20 weeks at different temperatures, 
(Author) 


AD-410 902 Div. 16 
(TISTB7AAR) OTS price $2.60 


Maudsley Hospital, (Gt. Brit.). 
PHOSPHOPROTEIN METABOLISM IN CEREBRAL FUNCTIONING, 
1963, 25p. STR1 
Contract DA91 591EUC2716 
Unclassified report 


Descriptors: (*Brain, Physiology), (*Proteins, 
Metabolism), Phosphoproteins, Cells, Distri- 
bution, Laboratory animals, Phosphorus, Tissues, 
Stimulation, Radio active isotopes, Tracer 
studies, Electron microscopy, Enzymes, Radio- 
activity, Cholesterol, Ribonucleic acids, 
Lipids. 


AD=-410 982 Div. 16 
(TISTB/WA) OTS price $1.60 


Naval School of Aviation Medicine, Pensacola, Fla. 
THE SENSITIVITY TO STIMUI.ATION OF THE SEMICIRCULAR 





CANALS DURING WEIGHTLESSNESS, 

by James A. Roman, Bruce H. Warren and Ashton 
Graybiel. 20 May 63, &p. 

SAM/B TDR62 1483 NAVMED Proj. MROO5 13 6001, Rept. 
no. 84 


Unclassified report 


Descriptors: (*Space medicine, Weightlessness), 
(*Semicircular canals, Stimulation), Physiology, 
Perception, Rotation. 


The sensitivity to stimulation of the semicircular 
canals during periods of weightlessness averaging 
46 seconds was estimated by timing the duration 

of apparent rotation of a visual target and of 

the subject's perception of rotation after stimu- 
lation. Stimulation was accomplished by rolling 
the aircraft during periods of subgravity as well 
as during 1-G control maneuvers. Time-intensity 
relationships of the stimulus were obtained by 
means of specialized instrumentation incorporated 


into the experimental subject's crash helmet. 
(Author) 


AD-410 986 Div. 16 
(TISTB/AAR) OTS price $5.60 


Johns Hopkins U., Baltimore, Md. 
CONTROL OF MOVEMENT IN NORMAL SUBJECTS (PART I). 
CONTROL OF MOVEMENT IN PARKINSONISM AND THE EF- 
FECT OF DRUGS (PART II), 
Semi-annual interim progress rept. 1-3 Jan 63, 
by Richard J. Johns. July 63, iv. 
Contract DA18 108 405cm1120 

Unclassified report 


Descriptors: (*Performance tests, Measurement), 
Tracking, Psychology, Behavior, Human engineer- 
ing, Motion, Design, Tests, Drugs, Control. 


AD-411 119 Div. 16 
(TISTB/AAR) OTS price $2.60 


Cornell U., Ithaca, N.Y. 

PLANT STUDY; EFFECT OF TEMPERATURE, MOISTURE AND 
LIGHT ON THE COMPOSITION OF PLANTS GROWN BY USE 
OF ION EXCHANGE RESINS AS MEDIA, 

Final rept., 1 Mar 62-1 Mar 63, 

by J. E. Dawson. 19 July 63, 19p. 

Proj. 5534, Task 553402 

RADC TDR63 183 


Unclassified report 


Descriptors: (*Plants, Scientific research), 
Growth, Temperature, Light, Ion exchange, 
Humidity, Moisture, Atmosphere, Water, Con- 
tamination, Growth substances, Detection. 


A technique suitable for measurement of atmos- 
pheric contamination of plants was worked out 
and tested. The growth media used consisted 

of a mixture of cation and anion resins, the 
composition of which was adjusted by use of the 
Donnan Theory so as to provide a solution com- 
position satisfactory for plant growth. Water 
was supplied by use of a glass wick. The test 
experiment involved three levels each of light, 
temperature and water use. The grwoth period 
was 21 days. Plant foliage was analyzed for F, 
C1, S, Cs, Li, Rb, Al and B, The levels of con- 
tamination required for detection by this tech- 
nique vary as follows: 
Li<RbB<F<AILCBC<C1<S. If adequate 
analytical techniques were available, Cs could 
be added to this list perhaps between Li and Rb. 
If the technique were applied without publicity, 
some curiosity likely would be aroused among 
the people as to what was being done. (Author) 
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AD-411 171 Div. 16 
(TISTB/WA) OTS price $1.10 


Stanford U., Calif. 
THE DISTRIBUTION OF BLOOD FLOW IN HUMAN SKIN, 
Annual progress rept., 1 July 62-30 June 63, 
by J. M. Crismon, 30 June 63, Ap. 
Contract DA49J 1193md2311 

Unclassified report 


Descriptors: (*Blood circulation, Skin), 
Capillaries, Measurement, Transducers, 
Mathematical analysis, Tracer studies, 
Iodine, Man, 


AD-411 187 
(TISTP/MFA) 


Div. 16, 30. 15 
OTS price $.75 


Laboratory of Aviation Psychology, 
Research Foundation, Columbus. 

AN EVALUATION OF TWO VARIABLES CONTRIBUTING TO 
THE DIFFICULTY OF A SEQUENTIAL DECISION TASK. 
Final rept., 1 Apr 60-28 Feb 63, 

by William C. Howell, Frederic Weizmann, and 
Lorenz P. Schrenk. June 63, 16p. 

Contract AF33 616 7122, Proj. 7184, Task 718403 
AMRL TDR63 58 Unclassified report 


Ohio State U. 


Report on Human Performance in Advanced Systems, 


Descriptors: (*Sequential analysis, Human 
engineering), (*Man, Machines (*Decision 
making, Performance tests), Sequences, Errors, 
Measurement, Factor analysis, Measure theory. 


In many man-machine systems an operator must re- 
peatedly predict which one of a group of increas- 
ing or decreasing functions will be most critical 
at some time in the future, or which one will 
reach a critical value first. The present study 
was designed to investigate factors bearing on 
human performance in such a sequential decision- 
making task. Each subject prepared graphs of 
each of four separately identified sequences of 
numbers presented to him four at a time, one for 
each graph. Each of the four number sequences 
increased linearly, but at different rates, and 
each increasing sequence was obscured by random 
Variations. Both the rate of increase and the 
variability of the sequences were experimentally 
controlled. The subjects' task was to predict, 
as early in the sequence as possible, which one 
of the four sequences would attain the largest 
value at the end of 100 presentations. The sub- 
jects' performance was best when the difference 
between the rates of increase of the four number 
series was large and when the variability was 
small; however, increasing the difference between 
the rates of increase of the four sequences im- 
proved performance more than did reducing the 
variability. (Author) 


AD-411 206 
(TISTB/AAR) 


Div. 16 
OTS price $4.60 


Marquette U., Milwaukee, Wis. 

POLAROGRAPHIC CATALYTIC WAVES OF BOVIN SERUM 

ALBUMIN BEFORE AND AFTER ULTRAVIOLET IRRADIATION 

IN THE ABSENCE AND PRESENCE OF ANTIRADIATION 

DRUGS. 

Interim rept., June-Aug 63, 

by Walter Stricks. Aug 63, 30p. 

Contract DA4I 193MD2146 
Unclassified report 


Rept. no. 241 


Descriptors: (*Bovines, Albumins), (*Radio- 
protective agents, Organic compounds), Drugs, 
Serum albumin, Sulfur compounds, Ultraviolet 
radiation, Viscosity, Cobalt, Hydrogen, Ions. 
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AD-411 283 
(TISTB/WA) 


Div. 16 
OTS price $1.60 


Army Medical Research Unit (Panama). 
MILITARY PREVENTIVE MEDICINE, 
Annual progress rept., 1 July 62-30 June 63, 
by Fred H. Diercks and Bryce C. Walton, 
30 June 63, 17p. 
Proj. 6 x 61 = 01 = 001, Task 01 
AMRU Rept. no, MEDDH288 
Unclassified report 


Descriptors: (*Diseases, Reticulo-endothelial 
system), Public health, Therapy, Diagnosis, 
Skin, Test methods, Fungus, 


Data from skin=-test programs among residents of 
the Republic of Panama and among schoolchildren 
within Panama City confirm previous observations 
that differences in the prevalence of skin-test 
sensitivity do exist within a known endemic re- 
gion, The clinical studies revealed at least 39 
new cases of histoplasmosis and for the first 
time an adequate documentation of certain of the 
varied presentations associated with histo- 
plasmosis in children. Studies on bats as a 
potential reservoir and potential agent for the 
dissemination of infection in nature continued 
with at least five genera now shown to be in- 
fected in nature. (Author) 


AD=-411 284 Div. 16, 30 
(TISTB/MD) OTS price $8.60 


MRD Div., General American Transportation Corp., 

Niles, Ill. 

INHALATION AEROSOL DOSIMETER. 

Final rept., 22 Dec 61-15 May 63, 

by M. W. Norell and J. D. Zeff. 

Contract DA18 108CML7006 
Unclassified report 


June 63, 1v. 


Descriptors: (*Aerosols, Dosage), Instrumenta- 
tion, Meters, Measurement, Respiration, Test 
methods, Gas ionization, Man, Detectors, Deter- 
mination, Operation, Maintenance, Design, 
Respiratory system, 


An Inhalation Aerosol Dosimeter capable of con- 
tinuous measurement and monitoring of respira- 
tory retained amounts of aerosols has been de- 
veloped. The instrument is capable of measuring 
and monitoring concentrations of aerosols in the 
range of several hundred to few micrograms per 
liter of air, and in the particle size range 

from 10 microns to any submicron size range 
desired. Laboratory studies of various aerosol 
sensing concepts were made. These studies lead 
to the selection of the hydrogen flame~ioni zation 
principle as the optimum method from the stand- 
point of reliability and sensitivity. A novel 
version of a dual hydrogen flame-ionization de- 
tector, operating under slightly reduced pressure 
has been designed and built in this laboratory. 
(Author) 


AD-411 319 
(TISTB/WA) 


Div. 16 
OTS price $1.1¢ 
Arctic Aeromedical Lab., Fort Wainwright, Alaska. 


WATER SUPPLY AND WASTE DISPOSAL PROBLEMS AT 
REMOTE AIR FORCE SITES IN ALASKA, 


by D. J. Baumgartner. Mar 63, 6p. 
Proj. 8246 1 
AAL TN62 1 Unclassified report 


Presented at the Eleventh Alaskan Science Confer- 
ence, Alaska Div., American Association for the 
Advancement of Science, 30 Aug. 63, at Anchorage, 
Alaska. 
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Division 16 - MEDICAL SCIENCES 


Descriptors: (*Water supplies, Polar regions), 
(*Sanitary engineering, Polar regions), Dis- 
posal, Military facilities, Wastes (Sanitary 
engineering), Air Force research, Water fil- 
ters, Public health. 


A review of some of the water supply and waste 
disposal problems at remote Air Force sites is 
presented. Some of these problems directly 
affect health and well being. Others concern 
unaesthetic conditions and lack of convenience, 
and although less critical, they still influence 
man's ability to function effectively in cold 
environments. Specific problems and their solu- 
tions are discussed and illustrated. Examples 
include: (1) Color removal--the color removal 
facility at the Middleton Island water supply 

and its application to the other sites; (2) Iron 
removal--progress in the design of a compact and 
simple iron removal facility for use at remote 
sites; (3) Disposal of waste in areas where water 
is not readily available--the aerobic recirculat- 
ing waste treatment system for conservation of 
water and disposal of wastes; and (4) Oil car- 
riage-sewage incineration method of waste dis- 
posal used at Pt. Barrow. (Author) 


AD=-411 451 Div. 16, 30 
(TISTB/MD) OTS price $.50 


6570th Aerospace Medical Research Labs., 
Aerospace Medical Div., Wright-Patterson Air 
Force Base, Ohio. 

AN IMPEDANCE RESPIROMETER. 

Final rept., Aug 61-Aug 62, 

by Michael McCally, George W. Barnard, Kenneth E, 
Robins and Adolf R. Marko, June 63, 8p. 

Proj. 7222, Task 722203 
AMRL TDR63 45 Unclassified report 
Descriptors: (*Respiration, Meter), Measure- 
ment, Volume, Electrical impedance, Transitors, 
Telemeter systems, Man, Analog computers, 
Computers, Space flight, Space medicine, 
Physiology, Reliability, Electrodes, 
Instrumentation, 


When a low-intensity, HF (20-60 ke) carrier 
Signal is applied to a human subject between 
biaxillary electrodes, a change in impedance can 
be measured between the electrodes. This change 
in impedance closely parallels the simultaneous 
changes in the volume of respired air. The 
design and circuitry of an impedance respirometer 
are presented, Simultaneous tracings from this 
respirometer and a wedge spirometer were recorded 
from ten subjects during quiet sitting, standing, 
walking, and running in place through the 
physiological range of respiratory rate (8-40 
breaths/min) and volume (1/2-4 liters). The 
output of the impedance respirometer correlated 
well with the output of the wedge spirometer in 
the quiet, seated subject. The problems of 
electrode configuration, body type, and electrode 
artifact are discussed, This system is a reliable 
and unencumbering method of monitoring respiratory 
rate and, potentially, respiratory volume, 
However, its use is severely limited by-base line 
shifts and motion artifact due to changes in 
electrode impedance. (Author) 


AD-411 465 Div. 16 
(TISTB/WA) OTS price $.50 


Karolinska Inst., Stockholm (Sweden). 
HYPOXEMIA IN MAN INDUCED BY PROLONGED +Gz 


ACCELERATION, 
Final rept., 

by P. O, Barr. Apr 
Contract AF61 052 
AMRL TDR62 137 


63, Tip. 
153, Proj. 7220 
Unclassified report 


Report on Biophysics Research. 


Descriptors: (*Acceleration, Hypoxia), 
(*Hypoxia), Blood circulation, Oxygen consump- 
tion, Simulation, Pressure suits, Respiration, 
Aerobiology, Physiology. 


Changes in the arterial oxygen saturation were re- 
corded in healthy subjects on the human centrifuge 
by continuous cuvette oximetry before, during and 
after prolonged exposures to positive accelera- 
tion. With the subjects breathing air and wear- 
ing an automatically inflated anti-G suit, an im- 
mediate fall in the arterial 02 saturation was 
observed upon exposure to + 4.5-5.0 Gz. After 

one minute of the first exposure the 02 satura- 
tion ranged between 95 and 81 per cent, the 
arterial pH remaining essentially unchanged, 

At the same time the respiratory minute volume 

had increased, indicating gross deterioration 

in the efficiency of pulmonary function. Re-~ 
peated exposures caused the arterial 02 satura- 
tion to fall at a faster rate and to a lower level 
with each consecutive run, The rate of resatura- 
tion on returning to normal gravity was usually 
Slow, and markedly so after several exposures, 

The last-mentioned observations are interpreted 

as being mainly the result of residual atelec- 
tasis in dependent regions of the lungs. The 
potential dangers of acceleration-induced 
hypoxemia in high performance flight missions 

are discussed, (Author) 


AD-411 493 Div. 16 
(TISTB/AAR) OTS price $1.10 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio, 

AT THE CONGRESSES, CONFERENCES, AND PLENARY 
SESSIONS. 

27 June 63, 3p. 
FTD TT63 546 Unclassified report 


Trans. from Meditsinskaya Gazeta, p. 3, 1 Mar 63, 
Descriptors: (*Medicine, Quality control), 
Electronic equipment, Diagnos.is. 


AD-411 494 Div. 16, 30 
(TISTB/CCH) OTS price $1.10 


Foreign Tech Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
CYBERNETICS IN THE CLINIC, 

by N. Misyuk. 13 June 63, 3p. 

FTD TT63 522 Unclassified report 


Trans. from Meditsinskaya Gazeta, p. 3, 22 Feb 63. 


Descriptors: (*Cybernetics, Scientific 
research), (*Brain, Model (Simulations) 
(*Bionics, Cybernetics), (*Computers, 
Diagnosis), Neoplasms, Pathology, Diagnosis, 
Neurology, Medical equipment. 


AD-411 527 Div. 16 
(TISTB/AAR) OTS price $1.25 


Lankenau Hospital Research Inst., Philadelphia, 
Pa. 
CARDIODYNAMIC AND METABOLIC EFFECTS OF PROLONGED 
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BED REST. 

Final rept. Apr 62-Apr 63, 

by N. C. Birkhead, J. J. Blizzard, J. W. Daly, 
G. J. Haupt and B, Issekutz, Jr. May 63, AOp. 
Contract AF33 657 9049, Proj. 7164, Task 716405 


AMRL TDR63 37 Unclassified report 


Space Biology Research. 

Descriptors: (*Metabolism, Spaceflight), 
(*Blood circulation, Spaceflight), Urine, Nitro- 
gen, Calcium, Training, Diet, Physical fitness, 
Oxygen consumption, Fats, Phosphorus, Excretion, 
Exericse, Tolerances, Space medicine, Dynamics, 
Weightlessness, 


To evaluate the circulatory and metabolic effects 


of prolonged inactivity, urinary nitrogen, cal- 


cium, and phosphorus excretion were measured in 
four healthy trained men on a constant diet (25 
Cal., 77 gm protein, 74 gm fat, 385 gm CHO, 1724 


mg calcium) during 42 days of continuous supine 
bed rest. Maximum oxygen uptake and hemodynamic 
response to 70 degree head-up tilt and supine 
bicycle exercise at 3 and 6 times resting oxygen 
uptake levels were determined pre-and post=-bed 
rest. Urinary excretion of calcium and phosphorus 
increased within the first six days. Calcium 
excretion reached a peak approximately twice con- 
trol values after 24 days. No significant change 
occurred in urinary nitrogen. Tolerance to 70 
degree head-up tilt and physical work capacity 
decreased following bed rest, but a satisfactory 
cardiodynamic response to supine exercise was 


maintained, Physical work capacity returned to 
near pre-bed rest values after 18 days of retrain- 
ing. (Author) 

AD-411 560 Div. 16 


(\TISTB/AAR) OTS price $11.50 


Walter Reed Army Inst. of Research, Washington, 
dD. C 

(No title). 

Annual progress rept., 1 July 62-30 June 63. 


30 June 63, 157p. 


Unclassified report 
Descriptors: (*Scientific research, 


Tissues, Mouth, Teeth, Diseases, 
Radiation effects, Neoplasms, 


Abstracts) 
Pathology, 
Bone, 


AD-411 588 
\TISTB/ AAR) 


Div. 16 
OTS price $1.60 


Naval 

Fla. 

EXCRETION OF 17-HYDROXYCORTICOSTEROIDS, CATECHOL 

AMINES, AND UROPEPSIN IN THE URINE OF NORMAL 

PERSONS AND DEAF SUBJECTS WITH BILATERAL 

VESTIBULAR DEFECTS FOLLOWING ACROBATIC FLIGHT 

STRESS, 

by James K. Colehour and Ashton Graybiel. 

10 May 63, 11p. 

NSAM Proj. MROO5 13 943 Rept. no. 1 
Unclassified report 


School of Aviation Medicine, Pensacola, 


Flight), 
organs, 
Excretion, 


Descriptors: (*Stress 
Steroids, Aircraft, 
Amino acids, Ear, 
Deafness, 


(Physiology), 
Hormones, Sense 
Urinary system, 


Six men with labyrinthine defects and eleven 
normal subjects were exposed to flight stress 

in an AD5 aircraft in an effort to determine the 
role of the vestibular organs in the excretion 

of catechols and steroids. Chemical measurements 


METALLURGY - Division 17 


revealed that a significant increase in excretion 
of these stress hormones occurred in response 

to flight stress in case of the normal but not 

of the L-D subjects which must have been attrib- 
utable to the presence and absence, respectively, 
of the sensory organs of the inner ear. No 
significant changes in release of uropepsin were 
observed for either group. It is concluded that 
the vestibular organs must be taken into account 
in evaluating the effects of actual and simu- 
lated flight stresses where the gravitational 
inertial force environment is a variable. (Author) 


17. METALLURGY 


AD-410 019 Div. 17, 26 
(TISTM/AMS) OTS price $1.60 


Naval Research Lab., Washington, D. C. 
ULTRASONIC INSPECTION OF TUNGSTEN ROUND ROBIN 


BILLETS, PHASE III, 

by Louis C. Cardinal and Stephen D. Hart. 
27 May 63, 16p. 

Proj. 62R05 19B 

NRL TM233 Unclassified report 


Descriptors: 


(*Tungsten, Test methods), 
(*Ultrasunic 


radiation, Test methods), (*Test 
methods, Ultrasonic radiation), Silver, 
Velocity, Grain structures (Metallurgy), 
Standards, Experimental data, Impregnation, 


Tests, Test equipment. 
AD-410 079 Div. , 25 
(TISTM/AMS OTS price $4.60 
Carnegie Inst. of Tech., Pittsburgh, Pa. 
FACETING OF COPPER SURFACES AT 1000 DEGREES C 


by W. M. Robertson. 1963, 29p. 


Unclassified report 


Doctoral thesis. 
Descriptors: (*Copper, 
*Surface properties, 
Energy, Theory, 
Crystals, 
Equations, 


Surface properties 
Copper Diffusion, 
Volume, Photomicrography, 
Mathematical analysis, Nucleation, 
Experimental data, Data, High tem- 


perature research, Heat treatment, Anisotropy, 
Metals 

AD-410 145 Div. 1% 26 

(TISTM/AMS) OTS price $4.60 

TAPCO Div., Thompson Ramo Wooldridge Inc., Cleve- 

land, Ohio. 


TUNGSTEN FORGING DEVELOPMENT PROGRAM. 
Interim technical 


progress rept. no. 8, 19 Feb- 
19 May 63, 
by E. J. Breznyak. May 63, 4Op. 
Contract AF33 600 41629, ASD Proj. 7 797 
ASD TR7 797, Vol. 8 


Unclassified report 


Descriptors: (*Tungsten, Forging), 
Tungsten), Tungsten alloys, Design, 
ing methods, Extrusion, Tests, 
Hardness, Thickness. 


(*Forging, 
Manufactur- 
Microstructure, 


A scaled-up thin section configuration and tool- 
ing sequence for verification of the Phase V forg 
ing process was designed. Arc melted and extrud- 
ed tungsten billet stock were procured to speci- 
fication. Billets of hot-cold worked and recrys- 
tallized structures are to be forged and evaluat- 
ed. (Author) 
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AD-410 234 Div.  17,°25, 
(TISTM/EJH) OTS price $1.25 
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Battelle Memorial Inst., Columbus, Ohio. 
DEVELOPMENT OF ANALYTICAL TECHNIQUES FOR THE 
DETERMINATION OF MINUTE QUANTITIES OF SELECTED 
ELEMENTS IN BERYLLIUM, 
Final rept., 6 June 62-6 June 63. 
22 July 63, 42p. 
Contract NOw62 0629 

Unclassified report 


Descriptors: (*Beryllium, Impurities), (*Mass 
spectroscopy, Beryllium), (*Impurities, 
Determination), Chemical analysis, Spectros- 
copy, Emissivity, Metals, Oxygen, Hydrogen, 
Carbon, Nitrogen, Sulfur, Resistance 
(Electrical), 


Development efforts were carried out on vacuum- 
Spark mass spectrography, on activation oxygen 
analysis, and, to a lesser extent, on vacuum- 
fusion analysis, emission spectroscopy, chemical 
nitrogen analysis, and conductometric carbon 
analysis methods, The results of the efforts, 
together with analytical data and complete 
descriptions of the experimental work, are given, 
Mass spectroscopy provides for detection of 
metallic impurities at concentrations consid- 
erably less than 1 ppm and, with some additional 
Standardization, with good accuracy. (Author) 


AD-410 258 Sivi: «97, 25 
(TISTM/AMS) OTS price $1.60 


Rias Inc., Baltimore, Md. 
X-RAY DIFFRACTOMETER DETERMINATION OF THE 
THERMAL EXPANSION COEFFICIENT OF ALUMINUM NEAR 
ROOM TEMPERATURE, 
by H, M. Otte, W. G., Montague and D. 0. Welch, 
June 63, 9p. TR5 
Contract Nonr3706 OO 

Unclassified report 


Descriptors: (*Aluminum, Thermal expansion), 
(*Aluminum alloys, Thermal expansion), X-ray 
diffraction analysis, Copper alloys, Crystal 
lattices, Crystal structure, Zinc alloys, 
Aging (Materials), Crystal lattice defects, 
Brass, Metallography. 


AD-410 372 Div. 17, 25 
(TISTM/AMS) OTS price $2.60 


Metallurgical Research Labs., Syracuse U., N. Y. 
CRACK INITIATION IN METALLIC MATERIALS, 
Quarterly progress rept. no..2, 

by K. Schroder, P. Packman, and V. Weiss. 

May 63, 1v. MET E1040 6305Q2 

Contract N600 19 59514 

Unclassified report 


Descriptors: (*Fracture (Mechanics), Metals), 


(*Metals, Fracture (Mechanics)), Recrystalliza- 


tion, Deformation, Plasticity, Tensile prop- 
erties, Stresses, Grain structures (Metal- 
lurgy), Brittleness, Lithium compounds, 
Fluorides, Single crystals, Mathematical 
models, Crystal lattice defects, Nucleation, 
Tungsten, Crystals, Mathematical analysis, 
Theory, Experimental data, Microstructure. 


An attempt is made to show that all dislocation 
mechanism of crack formation proposed to date 
will lead to the formation of @ microcrack which 
is approximately normal to the direction of the 
applied stress. This is due to the stress field 
at the tip of this primary initial crack which 
has a maximum stress concentration not at the 
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center of the crack root but at the point where 
the tangent at the crack root is nearly parallel 
to the direction of the applied stress. This 
will lead to the formation of a secondary micro- 
crack perpendicular to the direction of the 
applied stress as soon as a critical stress at 
the tip of the primary microcrack is reached. 

It is further shown that several mechanisms exist 
which may increase the radius of curvature at the 
tip of the crack. This would be associated with 
a marked decrease of the stress concentration 
factor. These mechanisms may therefore be re- 
sponsible for the arrest of a propagating crack 
and the experimentally observed larger stress 
requirement for crack propagation than for crack 
initiation. (Author) 


AD-410 409 Bay: “FF. "26 
(TISTM/AMS) OTS price $4.60 


Southern Research Inst., Birmingham, Ala. 
DEVELOPMENT OF HIGH STRENGTH AND FRACTURE 
TOUGHNESS IN STEELS THROUGH STRAIN-INDUCED 
TRANSFORMATIONS. 

Quarterly progress rept. no. 3, 1 Jan-31 Mar 63, 
by J. D. Morrison, M. A. Campbell, and J. R. 
Kattus. 10 May 63, 60p. 

Contract DAO1 0090RD1070, Proj. 59332008 

WAL TR323 4 2 2 Unclassified report 


Descriptors: (*Stainless steel, Cold working), 
Manganese alloys, Silicon alloys, Chromium 
alloys, Nickel alloys, Titanium alloys, Molyb- 
denum alloys, Dispersion hardening, Carbon 
alloys, Stresses, Iron alloys, Aging (Mate- 
rials), Alloys, Low temperature research, 
Brittleness, Toughness, Austenite, Tensile 
properties, Fracture (Mechanics), Experimental 
data. 


The screening phase has been completed in a pro- 
gram to determine the effects of variations in 
alloy content and cold-working conditions on the 
strength and toughness properties of stainless 
steels, generally of the Type 301 composition. 
It has been found that variation in manganese 
content from about 0.3% to 1.0%, silicon content 
from about 0.2% to 1.0%, and in chromium from 
15% to 17%, apparently have little effect on the 
properties of 301. Increasing manganese content 
to 1.25%, or the chromium content to 19%, is 
detrimental to toughness. Variations in nickel 
from 6.5% to.8.5% affected the transformation 
response and strengthening response. Attempts 
to induce precipitation strengthening by adding 
titanium or molybdenum to the basic composition 
were unsuccessful. Variations in carbon content 
were found to have strong influence on strength 
and toughness. Increasing the carbon to 0.25% 
was very detrimental to toughness. (Author) 






AD=-410 425 Div. 17 
(TISTM/AMS) OTS price $1.25 


General Electric Co., Schenectady, N. Y. 
RESEARCH AND DEVELOPMENT ON THE EFFECTS OF HISH- 
PRESSURE ON VARIOUS ELEMENTS AND BINARY ALLOYS, 
PART I. EFFECT OF PRESSURE ON THE AUSTENITE TO 
PEARLITE REACTION, 

Interim rept., 1 Apr 61-1 Apr 62, 

by J. E. Hilliard, May 63, 33p. 

Contract AF33 616 8206, Proj. 7351, Task 735103 
ASD TDR62 479, pt. 1 Unclassified report 
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Descriptors: (*Pearlite, High pressure 
research), (*High. pressure research, Pearlite), 
(*Phase studies, High pressure research), 
Alloys, Microstructure, Metallography, High 
temperature research, Pressure, Temperature, 
Grain structure (Metallurgy), Austenite, 
Nucleation, Steel, Manganese, Manganese alloys, 
Carbon alloys, Diffusion, Electron microscopy. 


The growth rate and interlamellar spacing of 
pearlite were determined as a function of trans- 
formation temperature at one atmosphere and 30 
kilobars pressure in eutectoid iron-carbon alloys 
containing approximately one percent manganese, 
The atmospheric-pressure growth rates, measured 
at four temperatures in the range 560 to 680 C, 
were in fair agreement with data obtained on a 
similar alloy by other investigators. Indications 
were found of a change in slope of the reciprocal 
Spacing vs temperature curve at one atmosphere 
corresponding to the onset of partitioning of 
manganese between ferrite and cementite at 640 C. 
High-pressure runs were made at seven tempera- 
tures in the range 400 to 620 C. In comparison 
with the properties of the transformation at one 
atmosphere, the specimens transformed at 30 kb 
exhibited a decrease in pearlite growth rates by 
factors of up to a thousand, A substantial in- 
crease in the interlamellar spacing of the 
pearlite. The results for the effect of pres- 
sure on pearlite growth rate and spacing con- 
firm those obtained at a single temperature in 

a preliminary survey made earlier in this 
laboratory. (Author) 





AD-410 434 Div... 17,17, 25 
(TISTM/AMS) OTS price $7.60 


Westinghouse Electric Corp., Pittsburgh, Pa. 
THERMOELECTRICITY. 


Quarterly progress rept. no. 2, May-Aug 62. 
Aug 62, lv. 
Contract NObs86595 

Unclassified report 











Descriptors: (*Thermoelectricity, Materials), 
Cobalt alloys, Antimony alloys, Bismuth alloys, 
Tellurium alloys, Zinc alloys, Intermetallic 
compounds, Vaporization, Vapor pressure, Germa- 
nium alloys, Powder metallurgy, Power supplies, 
Indium alloys, Processing, Manufacturing meth- 
ods, Thermocouples, Thermal conductivity, Elec- 
trical properties, Test, Test methods, Pellets, 


Life expectancy, Resistance (Electrical), 
Reports. 


Effort on new material development during the 
period was confined to the Co-Sb system, Further 
evidence was obtained for the possibility of 
developing matched p and n materials that will 
have mechanical properties conducive to reli- 
ability with moderate conversion efficiency. The 
first report, Sb2-xBixTe3 Alloys for Thermoelec- 
tric Power Generation, summarizes the development 
work on this series of alloys. Compositions, 
processing, and contacting methods are presented. 
Alloys have been optimized for use at hot side 
temperatures up to 425 C. The report entitled, 
The Preparation and Evaluation of Indium-Anti- 
mony-Tellurium Alloys for Thermoelectric Power 
Generation, likewise summarizes the work on this 
alloy system. The last two reports, Vaporiza- 
tion of Zinc Antimonide and The Vapor Pressure 

of Germanium Telluride, provide additional data 
pertinent to the application of these materials. 
(Author) 
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AD-410 443 Biv... 12 
(TISTM/BRW) OTS price $1.60 


Materials Research Lab., Inc., Richton Park, I11l. 
THE USE OF STRAIN SOFTENING TO IMPROVE THE PROP- 
ERTIES OF REFRACTORY METALS, 
Quarterly progress rept. no. 4, 1 Mar-31 May 63, 
by E. J. Ripling. 31 May 63, 10p. 
Contract NOw62 0725 

Unclassified report 


Descriptors: (*Heat resistant metals and al- 
loys, Cold-working), (*Molybdenum alloys, Cold- 
working), (*Tungsten, Tensile properties), 
Titanium alloys, Ductility, Deflection, Defor- 
mation, Fracture (Mechanics), Transition tem- 
perature, Brittleness, Temperature. 


The molybdenum -0O.5 titanium alloy was subjected 
to an increasingly large number of passes with a 
constant work roll size. The property improve- 
ment went through a maximum at a relatively low 
number of passes (ten). Attempts to measure sur- 
face strains by use of a ruled grid yielded re- 
Sults that were too coarse to experimentally 
relate strain to work roll diameter. More re- 
fined techniques are to be used. The unnotched 
tensile properties of the tungsten sheet were 


evaluated as a function of testing temperature, 
(Author) 


Die. 0%, 25, 3 
OTS price $1.50 


AD-410 458 
(TISTM/BRW) 


Illinois U., Urbana. 
CRACK PROPAGATION IN LOW-CYCLE FATIGUE OF MILD 
STEEL. 

Progress rept. no. 2, 

by S. T. Rolfe and W. H. Munse. 1 May 63, 50p. 
Contracts NObs77008 and NObs84321, Projs. SR1493 
NS731 034, Task 2004 
SSC 143 Unclassified report 
Descriptors: (*Steel, Fracture (Mechanics), 
(*Fatigue (Mechanics), Steel), Metal plates, 
Ship plates, Stresses, Loading (Mechanics), 
Propagation, Ship structural components, Test 
equipment, Test methods, Temperature (5015), 
Aging (Materials), Deformation, Tensile prop- 
erties, Ductility, Photoelasticity, Theory. 














An investigation was made of crack propagation in 
low-cycle fatigue of mild-steel plate specimens 
and has indicated that during crack propagation 
the type of loading cycle will affect markedly 
the fatigue behavior. Several types of reversed 
loading cycles have been included in the investi- 
gation, namely constant load, reduced koads and 
constant stress. In the constant-load tests the 
stress increases throughout the test as the crack 
propagates, and the rate of crack propagation 
continuously increases. If the load range is 
reduced throughout a test (reduced-load test) so 
as to produce constant net—section stresses, the 
rate of crack growth will decrease throughout 

the test. (Author) 


AD-410 538 Div. 17 
(TISTM/BRW) OTS price $1.00 


Defense Metals Information Center, Columbus, 

Ohio. 

LITERATURE SURVEY ON THE EFFECT OF SONIC AND 

ULTRASONIC VIBRATIONS IN CONTROLLING GRAIN SIZE 

DURING SOLIDIFICATION OF STEEL INGOTS AND 

WELDMENTS, 

by J. G.. Kura and H. W. Mishler. 15 May 63, 34p. 

DMIC Memo, 166 

Contract AF33 616 7747, Proj. 2 8 8975 
Unclassified report 
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(*Steel, Grain structure 
(*Grain structure (Metallurgy), 
Sound, Ultrasonic radiation, 
Castings (0827), Welds, Tensile 
Elasticity, Ductility, Impact 


Descriptors: 
(Metallurgy)), 
Vibration), 
Freezing, 
properties, 
shock, 


Steel ingots up to 12 in. in diameter and up to 
5 ft. in length have been grain refined by the 
application of vibrational energy during solid- 
ification, The cold=-mold, consumable-electrode, 
arc-melting process and the electron=beam-melting 
process appear to be the most adaptable for ef- 
ficient irradiation of an ingot, Most of the 
investigators have concluded that grain refine- 
ment of weld metals by the application of vi- 
brational energy, be it subsonic, sonic, or 
ultrasonic, holds great promise. The technique 
definitely has been shown to be effective. How- 
ever, none of the investigations appear to have 
been extended to the application of vibrational 


treatment to industrial welding. (Author) 
AD-410 593 Div. 1%" 25 

(TISTM/BRW) OTS price $1.25 

IIT Research Inst., Chicago, Ill. 

A STUDY OF THE Ti-Zr-0 SYSTEM, 

Rept. for 15 Mar 60-30 Apr 62, 

by R. F. Domagala. June 63, 38p. 2194 11 
Contract AF33 616 7074, Proj. 7022, Task 7022 02 


ARL 63 104 Unclassified report 
Descriptors: (*Alloys, Phase studies), 
(*Titanium alloys, Phase studies), (*Zirconium 
compounds, Dioxides), (*Titanium compounds, 
Oxides}, Oxygen, Titanium, Zirconium, Melting, 
Heat treatment, Metallography, Quenching 
(Cooling), High temperature research, X-ray 
diffraction analysis, Hardness, Chemical 
analysis, Microstructure. 


Phase relationships along the vertical section 
from Ti to Zr02 and from TiO to Zr02 were 
investigated in the Ti-Zr-O system. Arc melted 
alloys were prepared using high-purity ingredi- 
ents. Samples were annealed, quenched and 
subjected to metallographic preparation and 
study. A cursory melting point-composition 

study was conducted. Approximately 390 duplicate 
heat-treated specimens were forwarded to ARL for 
correlative work. (Author) 


AD-410 771 Div. 17 
(TISTM/BRW) OTS price $9.10 


Westinghouse Electronic Corp., Pittsburgh, Pa. 
DEVELOPMENT OF COLUMBIUM-BASE ALLOYS. 

Final rept., 1 Jan 62-1 Mar 63, 

by Richard T. Begley, R. William Buckman, John L., 
Godshall, and Roland Stickler. Apr 63, 93p. 
Contract AF33 616 6258, Proj. 7351, Task 735101 
WADC .TR57 344, pt7 Unclassified report 


Report on Metallic Materials. 


Descriptors: (*Niobium alloys, Metallurgy), 
(*Heat resistant metals and alloys, Niobium 
alloys), Tungsten alloys, Vanadium alloys, 

Zirconium alloys, Carbon alloys, Hafnium al- 


loys, Additives, Carbon, Heat treatment, Me- 
chanical properties, Microstructure, Hardness, 
Aging (Materials), Metallography, Creep, 


Molybdenum alloys, Extrusion, X-ray diffraction 
analysis, High temperature research, Electronic 
microscopy. 





The influence of carbon additions on the proper- 
ties of a complex niobium alloy, Nb-10W-5V-1Zr 
(B-77), was investigated. Carbon additions of 
0.077 and 0.15 w/o refined the as-cast grain size 
and increased hardness. For the conditions of 
heat treatment investigated, the carbon level had 
no effect on the 1205 C (2200 F) stress rupture 
strength of B-77, but the carbon containing al- 
loys had higher rupture strains than low carbon 
B-77. Heat treatment studies did not show any 
evidence of precipitation hardening effects, 
however solution annealed and cold rolled B-77 + 
0.15 C material gave significantly higher hot 
hardness values than solution annealed materials, 
suggesting that carbide precipitation on disloca- 
tions was contributing to high temperature 
strength. Preliminary data showed grain boundary 
sliding occurred in B-77 during creep testing at 


1205 C (2200 F). (Author) 
AD-410 807 ai by 
(TISTM/BRW) OTS price $1.60 


IIT Research Inst., Chicago, Ill. 
DISPERSION-STRENGTHENED VANADIUM ALLOYS. 
Bimonthly rept. no. 3, 14 Apr-13 June 63, 
by F. C. Holtz. 16 July 63, 14p. B6007 3 
Contract N600 19 59567 

Unclassified report 


Descriptors: (*Vanadium alloys, Dispersion 
hardening), (*Niobium alloys, Dispersion 
hardening), Tatalum alloys, Hafnium alloys, 
Zirconium alloys, Carbon alloys, Heat treatment, 
Aging (Materials), Hardness, Grain structure 
(Metallurgy), Creeps, Stresses, Powder metal- 
lurgy, Carbides, Oxides, Microstructure, 
Titanium alloys, Yttrium compounds, Hafnium 
compounds, High temperature research, Mechanical 
properties, Metallography, Rupture, Brittleness, 
Refractory coatings, Cerium compounds, Lanthanum 
compounds, Zirconium compounds, Quenching 
(Cooling), Ductility. 


Studies of dispersion—strengthening mechanisms in 
vanadium—niobium base alloys are described, Arc- 
melted alloys based on V-60w/o Nb and V—40w/o Nb- 
30w/o Ta, with hafnium or zirconium and carbon, 
were solution~annealed at temperatures up to 

3000 F and aged at 2000 and 2300 F, The most 
stable alloy on the basis of hardness was V-40w/o 
Nb=30w/o Ta-iw/o Zr-O.1iw/o Nb, and this composi- 
tion retained a comparatively fine grain size 
during all heat treatments. Initial creep tests 
were conducted on pack=siliconized specimens which 
were stressed in 2000 F air. Powder metallurgy 
techniques were used to prepare V—-60w/o Nb<1w/o 

Ti alloys containing dispersed oxide or carbide 
powders. After sintering the blended and compact- 
ed powders at 2800 F and annealing at 2400 F, the 
most stable dispersants on the basis of micro- 
structures were yttria and hafnium carbide, 
(Author) 


AD-410 839 Div. 17, 14, 26 
(TISTM/AMS) OTS price $6.60 


Defense Metals Information Center, Columbus, Ohio. 
DEFENSE METALS INFORMATION CENTER SELECTED 
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ACCESSIONS, 
comp. by Patricia B. Plate. June 63, 52p. 
Contract AF33 616 7747, Proj. 2 8 8975 


Unclassified report 


Descriptors: (*Materials, Abstracts), 
(*Abstracts, Materials), (*Bibliography, 
Materials), Tungsten alloys, Heat resistant 
metals & alloys, Cobalt alloys, Nickel alloys, 
Steel, Stainless steels, Iron alloys, Beryllium, 
Titanium alloys, Magnesium, Graphite, Ceramic 
materials, Nickel, Creep, Vanadium alloys, 
Sandwich construction, Fatigue (Mechanics), 
Welding, Heat treatment, Mechanical working, 
Adhesives, Extrusion, Plastics, Coatings, 
Niobium alloys, Chromium alloys, Molybdenum 
alloys, Tantalum alloys. 


AD-410 892 Div. 17, 25 
(TISTM/AMS) OTS price $.75 


Nuclear Metals Inc., Concord, Mass. 
STUDY OF ATOMIC MOTIONS ON TWINNING OF AN ORDERED 
ALLOY. 


Final rept., 1 Apr 61-23 Jan 63, 


by E. J. Rapperport, C. S. Hartley and E. D. 
Levine. May 63, 17p. 

Contract AF33 616 8139, Proj. 7351, Task 735106 
ASD TDR63 188 Unclassified report 


Report on Metallic Materials. 


Descriptors: (*Magnesium alloys, Cadmium 
alloys), (*Crystal lattices, Alloys), Crystal 
lattice defects, Crystal structure, Melting, 
X-ray diffraction analysis, Mathematical 
analysis, Heat treatment, Mathematical models, 
Equations, Atomic properties. 


A model for the twinned structure of Mg3Cd from 
its ordered, hexagonal state is derived from the 
classical twin indices for (1012) twinning. Use 
of these indices transforms the ordered hexagonal 
Mg3Cd into an ordered orthorhombic structure 
having identical atom positions as the hexagonal 
structure, but with a different sequence of 
magnesium and cadmium occupancy. This different 
sequency gives rise to additional x-ray super- 
lattice lines which were analyzed theoretically 
and experimentally with respect to the postulated 
model. (Author) 


AD-411 116 Div. 17 
(TISTM/BRW) OTS price $7.60 


General Electric Co., Cincinnati, Ohio. 

RESEARCH ON CHROMIUM=BASE ALLOYS EXHIBITING HIGH- 
TEMPERATURE STRENGTH, LOW-TEMPERATURE DUCTILITY. 
AND OXIDATION RESISTANCE, 

Final rept., 15 Mar 62,15 Mar 63, 

by Carl S. Wukusick. June 63, 73p. 

Contract AF33 657 8471, Proj. 7351, Task 735101 
ASD TDR63 493 Unclassified report 

Report on Metallic Materials. 

Descriptors: (*Chromium alloys, Mechanical 
properties), (*Alloys, Additives), Brittleness, 
Ductility, High temperature research, Low tem- 
perature research, Oxidation, Rhenium alloys, 
Hafnium alloys, Thorium alloys, Yttrium, Dis- 
persion hardening, Yttrium compounds, Tensile 
Properties, Hardness, Heat-treatment, Micro- 


Structure, Titanium alloys, Carbon alloys, Iron 
alloys, Tantalum alloys, Tungsten alloys, Vana- 
dium alloys, Aluminum alloys, Molybdenum 
alloys, Nitrogen, Diffusion, Oxides. 






METALLURGY - Division 17 


Improvements in ductility, strength, and oxida- 
tion resistance of chromium were obtained by 
combinations of small amounts of rhenium and 
reactive metal additions (yttrium, thorium, and 
hafnium). Dispersions, formed by reactions be- 
tween impurities and reactive metal additions or 
by the addition of dispersoid-forming elements, 
resulted in increased ductility and strength. 
Combinations of reactive metal additions were 
more effective in improving ductility and oxida- 
tion resistance than single additions. Possible 
mechanisms are outlined. Two alloys exhibited 
resistance to nitrification for 100 hours at 2500 
F in thick sections, These were a Cr - 10 wt-% 
Re + Y, Th, and Hf alloy and a Cr - 15 volume 
percent Y203 - 1 wt-% Y cermet. Thin sections 
exhibited less resistance to nitrification. 
(Author) 


AD-411 124 Mis. AV. R5 
(TISTM/AMS) OTS price $5.60 


Pratt and Whitney Aircraft, Middletown, Conn. 
WORK HARDENING MECHANISMS IN BODY-CENTERED-CUBIC 
METALS, 

by Donald P. Gregory. Mar 63, 
Contract AF33 616 7855, Proj. 


48p. 


7351, Task 735106 


ASD TDR62 354, pt. 2 Unclassified report 
Descriptors: (*Deformation, Metals), (*Metals, 
Deformation), (*Niobium, Deformation), (*Tung- 


sten, Deformation), Crystal lattice defects, 
Theory, Crystals, Grain structure (Metallurgy), 
Crystal structure, High temperature research, 
Cold working, Experimental data, Electron 
microscopy, Shear stresses, Temperature, Single 
crystals, Iron, Fracture (Mechanics), Brittle- 
ness, Ductility, Stresses, Elasticity, Heat 
treatment, Mathematical analysis. 


This report presents results of a continued study 
of work hardening mechanisms in niobium and tung- 
sten at low temperatures, preliminary studies of 
their alloys at elevated temperatures, and a lit- 
erature survey of the deformation of body-centered 
cubic metals. (Author) 


AD-411 155 Div. 17. 26 
(TISTM/BRW) OTS price $1.10 


Fansteel Metallurgical Corp., North Chicago, Ill. 
COLUMBIUM ALLOY SHEET ROLLING PROGRAM, 
Interim rept. no. 2, 7 May-6 July 63. 
7 July 63, 7p. 
Contract NOw63 O0231c 
Unclassified report 


Descriptors: (*Niobium alloys, Material 
forming), (*Sheets, Rolling mills), Tantalum 
alloys, Tungsten alloys, Zirconium alloys, 
Molybdenum alloys, Vanadium alloys, Forging. 


Nominal 6-in, diameter by 300-lb. ingots of 
FS-85 (Cb-27Ta-10W-1Zr) and B-66 (Cb-5V-5Mo-1Zr) 
were received and prepared for ferging to sheet- 
bar. Inspection data as well as an outline of 
the further processing and evaluation of these 
materials are presented, (Author) 


AD-411 200 Div. 17, 14 
(TISTM/AMS) OTS price $1.75 


Aeon Labs. (Gt. Brit.). 
METALLOGRAPHY OF DISPERSION HARDENED ALLOYS 






















































Division 17 - METALLURGY 


AND ITS RELATION TO CREEP RESISTANCE, 
Interim rept., 

by I. S,. Brammar and D. W, 
Contract AF61 052 463, 
ASD TDR63 343 P1 


Dawe. June 63, 61p. 
Proj. 7351, Task 735101 
Unclassified report 
Rept. on Metallic Materials, 

Descriptors: (*Cermets, Metallography), 
(*Aluminum alloys, Metallography), (*Creep, 
Metallography), Electron microscopy, Foils, 
Aluminum compounds, Oxides, Grain structure 
(Metallurgy), Hardness, X-ray diffraction 
analysis, Microstructure, Phase studies, 
Extrusion, Cold working, Sintering, Dispersion 
hardening, Ceramic materials, Theory, Heat 
treatment, Tensile properties, Crystal struc- 
ture, Deformation, Aluminum, 


Techniques are described for the preparation 

of thin foils of sintered alumina-aluminum 
alloys (S.A,P.) for study in the electron 
microscope, The morphology of the dispersed 
phase and its relation to the microstructure 
have been examined, The results are discussed 
with reference to the current theories of creep 
of S.A.P. (Author) 


AD-411 251 Div. 432, 25 
(TISTM/AMS) OTS price $5.60 


Institute of Tech., U. of Minn., Minneapolis. 
THERMAL DIFFUSION OF VACANCIES IN ZINC, 
by W. C. Olander and R. A. Swalin. 1 June 63, 
47p. TR5 
Contract Nonr71027 

Unclassified report 


Descriptors: (*Zinc, Thermal diffusion), 
(*Thermal diffusion, Zinc), Crystals, Theory, 
Equations, Laboratory equipment, Test methods, 
Test equipment, Crystal lattice defects, Thermo- 
dynamics, Metals, Mathematical analysis, Temper- 
ature, Quartz, Experimental data. 


An apparatus has been constructed which yields 

a nearly linear temperature gradient for pure 
metal samples. Thermal diffusion of vacancies 

in pure zinc has been studied by use of a surface 
marker motion technique. Results compiled to date 
indicate that marker movement does exist when a 
temperature gradient is applied to a pure zinc 
crystal. Preliminary calculations of the total 
energy term associated with the flux equation 
yield a value of approximately -8.8 k cal/mole. 
In the future it is planned to investigate more 
thoroughly the role of surface tension in causing 
shape changes and thermal diffusion will be 
studied by the use of inert markers embedded in 
the sample. (Author) 


AD-411 355 Div. 17, 26 
(TISTM/AMS) OTS price $9.60 


Northrop Corp., Hawthorne, Calif. 
DEVELOPMENT OF IMPROVED METHODS, PROCESSES, AND 
TECHNIQUES FOR PRODUCING STEEL EXTRUSIONS, 
Interim engineering rept. no. 16, 1 Apr-30 June 63, 
by L. M. Christensen. 30 June 63, 106p. Rept. ne. 
63 123 
Contract AF33 600 36713 

Unclassified report 


Descriptors: (*Steel, Extrusion), (*Extrusion, 
Steel), Manufacturing methods, Drawing (Machine 
processing), Chromium alloys, Iron alloys, 

Tool steel, Stainless steel, Molybdenum alloys, 
Thickness, Furnaces, Chemical milling, Experi- 
mental data, Microstructure, Surface properties 
Tests, Data, 





Yhe precess established in Phase II to extrude 


and warm draw a Tee section to .040 thickness 

in H-11 and PH15-7M0 has proven to be reproduc- 
ible. A container temperature at the linear 
surface of approximately 900 F is necessary in 
order to consistently obtain crack-free thin 
PH15-7M0 extrusions. The use of a resistance 
type furnace for warm draw preheat in place of 
induction heating has much improved reliability. 
(Author) 


AD=-411 368 


Div. 17, 26 
(TISTM/AMS) 


OTS price $3.60 


IIT Research Inst., Chicago, Ill. 

IMPROVED PRODUCTION OF POWDER METALLURGY ITEMS, 
Interim rept., 1 Apr=30 June 63, 

by K. Farrell and N. M, Parikh, June 63, 
Contract AF33 657 9140, Proj. 7 911 

ASD TDR7 911, P4 Unclassified report 


30p. 


Descriptors: (*Extrusion, Heat resistant metals 
and alloys), (*Powder metals, Atomization), 
(*Atomization, Powder metals), Tests, Powder 
metallurgy, Sintering, Microstructure, Forging, 
Industrial equipment, Laboratory equipment, 
Test equipment, Furnaces, Gases, Densities, 
Particle size, Hot working, Dies, Stainless 
steel, Aluminum alloys, Chromium alloys, 
Experimental data, Lubrication, Lubricants, 
Glass, Controlled atmospheres, Argon, Low 
pressure research, Molybdenum alloys, Zirconium 
alloys, Titanium alloys, Nickel alloys, Cobalt 
alloys. 


This report describes and discusses the results 

of extrusion tests made on TZM, Inco 713C, Udimet 
700, and PH15—7Mo superalloys, and contains an 
assessment of some superalloy powders atomized 

gn a pilot=-plant scale. TZM and PH15—7Mo can 
readily be extruded, but some difficulties are 
encountered with Udimet 700 and Inco 713C, prob- 
ably because of unsoundness in the cast extrusion 
billets. The pilot-plant atomized powders are 
fine, have irregular shape and low green density, 
but very high green compact strength and hence 
good handling properties. Those powders made from 
prealloyed, high—purity melt stock have acceptable 
nitrogen contents but high oxygen contents. 
Powders atomized from argon—melted stock appear to 
be similar to these made from vacuum—melted stock 
and considerably less expensive, (Author) 


AD-411 491 Div. 17 
(TISTM/AMS) OTS price $7.60 


Foreign Tech Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

CYCLIC STRENGTH OF METALS (SELECTED ARTICLES). 
10 June 63, 71p. 
FTD TT62 1872 Unclassified report 
Trans. from Tsiklicheskaya Prochnost' 
Akademiya Nauk SSSR, 
A. Baykova, 


Metallov, 
Institut Metallurgii im. A. 
Moskva, pp. 123-133, 233-266, 1962. 


Descriptors: (*Fatigue (Mechanics), Metals), 
(*Metals, Fatigue (Mechanics)), Test methods, 
Loading (Mechanics), Corrosion, Brass, Cast- 
ings, Carbon alloys, Chromium alloy, Nickel 
alloys, Steel, Thermal stresses, Toughness, 
Melting, Statistical analysis, Experimental 
data, Alloys, Controlled atmospheres, Adsorp- 
tion, Crystal lattice defects, Deformation, 
Tests, Diffusion, Laboratory equipment, Test 
equipment, Temperature, Heat treatment, 
Plating. 
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AD-411 509 
(TISTM/ AMS) 


Div. 17, 26 
OTS price $9.60 


TAPCO Div., Thompson Ramo Wooldridge Inc., 
Cleveland, Ohio. 

FRACTURE CHARACTERISTICS OF STRUCTURAL METALS, 
Final summary technical rept., 1 July 62= 

1 July 63, 

by G. L. Hanna and E. A, Steigerwald. 
iv. ER 5426 

Contract N60019 58831 


30 June 63, 


Unclassified report 


Descriptors; (*Fracture (Mechanics), Metals), 
(*Steel, Fracture (Mechanics)), (*Titanium 
alloys, Fracture (Mechanics)), (*Test methods, 
Fracture (Mechanics)), Chromium alloys, Iron 
alloys, Tool steel, Stainless steel, Nickel 
alloys, Cobalt alloys, Molybdenum alloys, 
Stresses, Toughness, Vanadium alloys, Mathe- 
matical analysis, Tensile properties, 
Brittleness, Data, Heat treatment, Design, 
Alloys. 


An experimental program was conducted to deter- 
mine the plane strain fracture toughness K sub 

IC of the following high-strength materials: 

4340 steel; H-11 steel; Maraging steel; and Beta 
titanium, The K sub IC parameter was determined 
from circumferentially precracked round speci- 
mens and by resistance measurements conducted 

on precracked sheet specimens. Several heats 

of each material were evaluated over temper- 
atures ranging from -100 to 300 F. Although 
specific problems occurred in the maraging steel 
evaluations, the over-all results indicated that 
reasonably good consistency existed between heats 
of sheet material, The experimentally determined 
data were combined with results of plane strain 
fracture tougbness presented in the literature 

to produce typical room temperature K sub IC 
values for 4340 and H-11 sheet which could be 
considered for inclusion in MIL Handbook 5, 


(Author) 
AD-411 524 Div. 17 
(TISTM/REB) OTS price $5.60 


Colorado School of Mines, Golden. 

IMPROVED OXIDATION RESISTANCE OF MOLYBDENUM BY 

ALLOYING WITH RARE EARTH AND OTHER SELECTED 

METALS, 

Final rept., 8 June 55-31 Oct 61. 

17 May 63, 48p. 

Contract NOrd16136, Proj. 350609 
Unclassified report 


Descriptors; (*Molybdenum alloys, Oxidation), 
Inhibition, Hafnium, Hafnium alloys, Yttrium, 
Antioxidants, Molybdenum, Rare earth elements, 
Rare earth compounds, Molybdates, Oxides. 


The choice of a suitable alloying element for 
selective oxidation in a molybdenum base alloy 
was narrowed to hafnium, A close second choice 
was yttrium, but on the basis of selective oxi- 
dation experiments it was ruled out in favor of 
hafnium which was superior in three principal 
respects, The principal investigations were 
Carried out by preoxidizing the active component 
of the alloy in a hydrogen or helium atmosphere 
Containing a partial pressure of oxygen which 
was below the decomposition pressure of molyb- 
denum dioxide. This treatment resulted in in- 
ternal oxidation of the active component. Two 
Practical results have emerged from these in- 
ternal oxidation experiments, First, an in- 
ternally oxidized specimen can be exposed to air 
at 725 C resulting in volatilization of the Mo03 
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in the subscale to leave a coating of hafnium 
dioxide on the surface of the specimen. Sec- 
ondly, the internal oxidation data can be used 
to calculate the diffusion coefficients of the 
active component in the alloy and of oxygen in 
the subscale. Knowledge of these parameters can 
then be used to predict the optimum conditions 
of temperature, partial pressure of oxygen, and 
alloy composition for external scale formation, 
a very desirable situation for achieving oxi- 
dation resistance. (Author) 


AD-411 549 Div. 17, 25 
(TISTM/BRW) OTS price $1.00 


Battelle Memorial Inst., Columbus, Ohio. 

STUDY OF LOCAL ORDER AND SOLID-SOLUTION STRENGTH- 
ENING IN COLUMBIUM ALLOYS. 

Report for 1 May 62-30 Apr 63, 

by P. S. Rudman. May 63, 26p. 

Contract AF33 657 8844, Proj. 7351, Task 735101 
ASD TDR63 567 Unclassified report 


Descriptors: (*Niobium alloys 
(*Molybdenum alloys, Hardening), Crystal lat- 
tices, Solid solutions, X-ray diffraction 
analysis, Scattering, Titanium alloys, X rays, 
Diffusion, Monte Carlo method, Mechanical 
properties, Theory. 


Hardening), 


This report contains three independent sections. 
The results of experimental X-ray diffuse scatter- 
ing for Nb-Ti alloys are presented, showing that 
this system apparently exhibits relatively little 
order. The theory of diffuse scattering is re- 
derived, yielding an order-fluctuation-dependent 
small-angle scattering. The question of the 

range of order fluctuation is treated. (Author) 


18. MILITARY SCIENCES AND 
OPERATIONS 


AD-410 192 Div. 18, 30 

(TISTP/HSS) OTS price $1.60 

System Development Corp., Santa Monica, Calif. 
SECTOR AND REGION POSITIONAL DATA, 

by F. R. Holland. 19 Apr 63, 4p. Rept. no. 


TM ADC820 003 OOB 
Contract AF19 628 1648 
Unclassified report 


Descriptors: (*Satellite networks, Programming 
(Computers)), Air Defense Command, Air control 
centers, Antiaircraft defense systems, Data 
processing systems. 


AD-410 268 
(TISTP/HSS) 


Div. 18 
OTS price $5.60 


International Electric Corp., Paramus, N. J. 
STRATEGIC AIR COMMAND CONTROL SYSTEM (465L). 
Monthly test progress rept. no. 21, 21 Feb- 
20 Mar 63, 

20 Apr 63, 49p. Rept. no. 
Contract AF19 626 8 
ESD TDR63 335 


20130 


Unclassified report 








Division 18 - MILITARY SCIENCES AND OPERATIONS 


Descriptors: (*Strategic air command, Control 
systems), (*Control systems, Strategic air com- 
mand), Data transmission systems, Display 
systems, Tests, Data processing systems, Check- 
out procedures. 


Information on testing the 465L System is present- 
ed. Information is reported for milestones in 

the 465L System Test Plan; these milestones are 
grouped by centrals and other titles, and then 
further organized according to subsystems and 
comparable collective designations. The testing 
activities which are not attributable to any of 
the milestones prescribed in the System Test Plan 
are described in paragraphs associated with relat- 
ed testing activities. Observed problems are 
highlighted for information and possible aid. The 
System Test Facility (STF) is used effectively for 
demonstrations, simulated tests and real tests on 
equipment installed in the STF. Data from these 
tests are used in plans for the 465L System. 
Activities grouped under the Data Transmission 
Subsystem include the following: On-site check- 
out of the EDTCC at Offutt is progressing accord- 
ing to schedule and is beginning at Westover. 

Two EDLCC's at Offutt were accepted and nine RCC's 
in the field were tested. Portions of the Data 
Transmission Subsystem Integration Test Specifica- 
tion, IEC TS 51000, are being submitted to the 

SPO as they are completed. RFI problems in the 
DDC are being investigated. Following completion 
of installation acceptance testing of the SACCS 

II DPC at Offutt, all three DPC's are currently 
being utilized for debugging and checkout of 

SACCS programs. Test Specifications for AGE and 
computer programs for tests and operations are 
being prepared. (Author) 


AD-410 585 Div. 18, 32 
(TISTB/MS) OTS price $1.60 


RAND Corp., Santa Monica, Calif, 
ROLE OF THE SOVIET MILITARY IN DECISION-MAKING 
AND SOVIET POLITICS, 
by Thomas W. Wolfe. July 63, 19p. Rept. no, 
P2767 

Unclassified report 


Descriptors; (*Military strategy), (*Political 
science), (*Foreign policy). 


The paper takes a brief look at some aspects of 
the perennial question of the role of the mili- 
tary in Soviet policy formulation, in light of 
various recent developments including publica- 
tion of the Sokolovskii book Military Strategy 
and post—publication Soviet dialogue relative to 
Party-military relations, In discussing the role 
the Soviet military may play in the policy arena, 
it may be useful to distinguish among three main 
areas of levels at which military influence on 
Soviet policy comes into play, at lease poten- 
tially. These are; (1) the area of state 
policy; (2) the area of strategy formulation; 

and (3) the area of internal politics. (Author) 


AD-410 760 Be. .-38,..90 
(TISTB/CCH) OTS price $1.60 


System Development Corp., Santa Monica, Calif. 
COMMAND AND CONTROL IN LIMITED WAR: EXECUTION 
AND MONITORING, 
by Marlin G. Kroger and Lee S. Christie. 
9 Apr 63, 11p. SP1183 

Unclassified report 


Descriptors: (*Command and control systems, 
Limited war), (*Limited war, Command and con- 
trol systems), Operations research, Monitors, 
Communication systems, Control, Data processing 
system, Data storage systems, Reliability, 
Automation, Warfare, Decision making. 


Discusses some communication problems external 
to command centers and internal communication 
problems. Groups the external communication 
problems into three areas: (1) maintaining 
communication integrity - survivability and re- 
liability; (2) establishing formats and proce- 
dures for efficient information entry; and (3) 
Managing precedence to minimize system overloads. 
Also discusses the need for flexibility, the 
use of the staff in attaining flexibility, and 
the implications of these facts for the role of 
automated information processing. (Author) 


AD-410 769 Bie. * 18, 32 
(TISTB/CCH) OTS price $5.60 


Rand Corp., Santa Monica, Calif. 
A POSTSCRIPT ON THE SIGNIFICANCE OF THE BOOK 
SOVIET MILITARY STRATEGY, 
by Thomas W. Wolfe. July 63, 51p. Memo, no, 
RM3730PR 
Contract AF49 638 700 

Unclassified report 


Descriptors; (*Military strategy, Textbooks), 
Armed forces operations, National defense, 


The present memorandum was prepared as part of 
the continuing study of Soviet military doctrine, 
strategy, and defense policy undertaken for Air 
Force Project RAND. It follows a previous Memo- 
randum by this author on the Soviet book *Voennaia 
Strategiia (Military Strategy)" the first compre- 
hensive work on the subject in the Soviet Union 
since 1926, The questions to which the present 
memorandum addresses itself have grown out of a 
discussion of the Sokolovskii book at a panel on 
Nuclear War and Soviet Strategy, conducted in 
Washington, D. C,, in April 1963 by the Center 
for Strategic Studies of Georgetown University. 
(Author) 


AD-410 796 Div. 18, 5 
(TISTP/AW) OTS price $15.50 


C-E-I-R, Inc., Fort Huachuca, Ariz. 
THE SIGNAL CORPS GROUND COMBAT SIMULATOR, ANNEX 
I = VOLUME II. THE DATA SET AND FLOW DIAGRAMS. 
Final rept., pt. 2. 
May 63, 240p. 
Contract DA36 039sc80004 

Unclassified report 


Descriptors: (*Warfare, Mathematical models) 
(*Communication systems, Mathematical models), 
(*Army operations, Simulation), Game theory, 
Tactical warfare, Theory, Simulation, Artil- 
lery, Damage, Programming (Computers), Data 
processing systems. 


AD-410 797 Div. 18, 5 
(TISTE/JWS) OTS price $16.50 


C-E-I-R, Inc., Fort Huachuca, Ariz. 
THE SIGNAL CORPS GROUND COMBAT SIMULATOR. 
ANNEX I = VOLUME II. THE DATA SET AND FLOW 
DIAGRAMS. 
Final rept., pt. 1. 
May 63, 2411p. 
Contract DA36 039sc80004 
Unclassified report 


Descriptors: (*Communications systems, 
Military tactics), (*Programming (Computers) 
Military tactics), (*Military tactics, Games 
theory). Simulation, Military strategy, 
Tables, Programming languages, Armed forces 
maneuvers. 
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AD-410 798 Div. Was 

(TISTP/AW) OTS price $15.00 

CEIR, Inc., Fort Huachuca, Ariz. 

THE SIGNAL CORPS GROUND COMBAT SIMULATOR, AN- 

NEX I — VOLUME I, THEORY, ORGANIZATION, AND STRUC- 


TURE OF THE MODE#, 
Final rept., pt. 2, 
May 63, 230p. 
Contract DA36 039sc8004 
Unclassified report 


Descriptors; (*Warfare, Mathematical models), 
(*Communication systems, Mathematica3 models), 
(*Army operations, Simulation), Game theory, 
Tactical warfare, Theory, Simulation, 


AD-410 799 
(TISTP/AW) 


Div. . 18... 5 
OTS price $15.50 


C-E-I-R Inc., Fort Huachuca, Ariz. 

THE SIGNAL CORPS GROUND COMBAT SIMULATOR, 
I = VOLUME I OF IV, THEORY. ORGANIZATION. 
STRUCTURE OF THE MODEL. 

Final rept., pt. 1. 

May 63, 220p. 
Contract DA36 


ANNEX 
AND 


039sc80004 
Unclassified report 


Descriptors: (*Warfare, 
(*Communication systems, 
(*Army operations, 
Tactical warfare, 

surveillance, Army 


Mathematical models), 
Mathematical models), 
Simulation), Game theory, 
Theory, Simulation, Combat 

operations, 


The Signal Corps Ground Combat Simulator is a 
fully computerized, dynamic, two sided, free- 
running model of ground combat between two forces 
up to division in size. It is a research tool 


which: (1) permits the detailed observation of 
communications events in a combat environment, 
and (2) provides a means of measuring in terms 


of combat outcomes the relative merit of competing 
communications systems concepts. The Simulator 
is structurally an extensive, modularized com- 
puter program operating on a large store of data 
and run on an IBM 709 computer. Tactical actions 
of two divisions in conflict are determined by 
input data which specify the Table of Organiza- 
tion and Equipment, Organization for Combat, 
Standard Operating Procedures, tactical and other 
doctrine, mission, terrain, environment, and the 
Signal system. Any of these may be changed at 
will by the analyst to study the ability of the 
communications system under analysis to Support 

a wide range of tactical actions within the 
limitation of a realisable action. (Author) 


AD-410 800 Div. 18, 12 
(TISTE/CAM) OTS price $1.60 
C-E-I-R, Inc., Fort Huachuca, Ariz. 


THE SIGNAL CORPS GROUND COMBAT SIMULATOR. 
Final rept. 
May 63, 16p. 
Contract DA36 O039sc80004 


Unclassified report 


Descriptors: 
munications 

Mathematical 
logic, 


(*Programming computers, Com- 
spaseuet, (*Simulation, Warfare), 
models, Game theory, 


Army operations. 


Computer 


The Ground Combat Simulator is a fully computer- 
ized, dynamic, two sided, free-running model of 
ground combat between two forces up to division 
in size. It is a research tool which: (1) Per- 


mits the detailed observation of communication 
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events in @ combat environment, and (2) Provides 

a means of measuring in terms of combat outcomes 
the relative merit of competing communications 
Systems concepts. The Simulator augments the 
usual war-gaming methods available to the communi- 
cations system designer by providing: (1) More 
precise computation of effects of combat phenom- 
ena, (2) Reports of actions printed out in ex- 
haustive detail, or directly available in computer 
language for statistical analysis by computer 
techniques, (3) Consideration of combat details 
not usually played, (4) Easy expansion to include 
models of phenomena desired to be studied in 
detail, but which are too complex for manual proc- 
essing, and (5) Ability quickly and readily to 
repear games with small changes of initial 
conditions or parameters, as well as to study 

the effects of an alternative decision, played 
from the moment of that decision. (Author) 


AD-410 802 Div. 14, 5 
(TISTE/JWS) OTS price $13.00 
C-E-I-R, Inc,, Forth Huachuca, Ariz, 


THE SIGNAL CORPS GROUND COMBAT SIMULATOR, 
AND DATA LISTINGS, 
Final rept., pt. 2. 
May 63, 185p. 
Contract DA39 039sc80004 
Unclassified report 


PROGRAM 


Descriptors: 

tary tactics), 
(Computers)), 
tactics), 


(*Communications systems, Mili- 
(*Military tactics, Programming 
(*Programming computers, Military 

Game theory, Simulation, 


AD-410 928 Div. 16, 30, 32 
(TISTB/AAR) OTS price $1.10 


Foreign Tech Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio, 

A NEW SCIENTIFIC CENTER IN THE USSR, 

by M. A. Lavrent'yev. 28 May 63, 8p. 

FTD TT63 240 Unclassified report 
Trans. from Pravda, p. 4, 29 Nov 57. 
(*Economics, 
Agriculture, 


Descriptors: 
research, 


Reviews), 
Laboratories. 


Scientific 


AD-411 386 Div. 18 
(TISTP/RD) OTS price $10.50 


George Washington U., Washington, D. C. 
SURVEY OF COMMAND LOGISTICS PROBLEMS, 

30 July 63, 1v. Serial 1161 
Contract Nonr761, Proj. 345 


1073 
Task 033 05 


047 001 
Unclassified report 
Descriptors: (*Command and control systems, 
Logistics), (*Logistics, Command and control 
systems), Maintenance, Data processing systems, 
Transportation,. Naval operations, Military 
tactics, Military strategy, Naval equipment, 


Computers, Ships, Fuel consumption, Fleets, 
Ammunition, 


The purpose of this report is to provide a survey 
of research problems in command logistics which 
are based on a judgment that emphasizes those 
problems believed very significantly important 

to naval strategic and/or tactical consider- 
ations and hence, particularly pertinent to the 
Command and Control System context. This survey 
does not deal solely with problems involving 
large aggregations of items and military units. 
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If includes problems which deal with detailed 
line items but only if they significantly and 
directly relate to the fleet and its strategic 
and tactical uses, e.g., the determination of de- 
tailed line item requirements for a specific ship 
to be engaged in a particular mission. It must 
not be overlooked that problems of detailed line 
item planning frequently must be related to those 
problems utilizing larger aggregations and indeed, 
a very difficult problem in logistics planning 

is the aggregation problem, This pertains to 
procedures for aggregating detailed units while 
maintaining proper scalar relationships and 


conversely, deconsolidating large aggregations. 
(Author) 


19. NAVIGATION 


AD-410 169 


ees ee 
(TISTA/VGW) 


OTS price $6.60 


MITRE Corp., Bedford, Mass. 

ESTIMATED AIR TRAFFIC LOADS OVER AIR DIVISIONS 
IN THE YEARS 1960 TO 1975, 

by W. D. Coulopoulos, P. R. Simons, P. Stylos 
and D. R. Israel. 1 Oct 59, 64p. Rept. no. SR10 
Contract AF33 600 39852 
ESD TDR63 391 Unclassified report 
Descriptors: (*Air traffic, Management engi- 
neering), (*Air transportation, Mathematical 
prediction), (*Air traffic control systems, 
Design), Air force research, Operations re- 
search, Tables, Air Defense Command, Scheduling. 


Estimates of peak air traffic loads over air 
division areas were generated to aid in the de- 
sign of an integrated air traffic control/air 
defense system. Basic data sources are Federal 
Aviation Agency IFR peak day measurements and the 
Curtis Report. This information was updated with 
recent traffic measurements and converted to 
obtain estimates of the number of instantaneous 
airborne aircraft during a peak hour of a peak 
VFR day for the years 1960, 1965, 1970, and 1975 
with military, general aviation, and air carrier 
categories, divided into altitude strata below 
15,000 feet, 15,000 to 24,000 feet, and above 
24,000 feet. The hourly variation in traffic 
loads is presented and used to determine the 
number of airborne aircraft in each air division 
during periods of medium and low traffic activity 
on @ peak VFR day in 1965. (Author) 


AD-410 930 


Div. 19 
(TISTP/FEM) 


OTS price $1.60 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

MOTION OF AN ASYMMETRICAL GYROSCOPE PENDULUM, 
by P. M. Alabuzhev, I. Ya. Shpigel'burd,: and 
A. N. Borisova, 10 June 63, 11p. 

FTD TT63 467 


Unclassified report 


Trans. from Izvestiya Uchebnikh Zavedeniy, Mash- 
inostpoyeniye, no. 6, pp. 64-70, 1962. 


Descriptors: (*Gyroscopes, Gyro stabilizers), 
(*Gyro compasses, Stabilization), Gravity, 
Analysis, Motion, Errors, Oscillation, Spin, 
Kinetic theory, Moments, Differential equa- 
tions, Asymmetric bodies. 


Differential equations are derived for the motion 
of a gyro pendulum heving small asymmetry rela- 
tive to the polar axis with small deflections 
from the vertical, These equations were in- 
tegrated for the case where only one moment of 
gravity acts on the gyro compass, which enabled 
us to distinctly reveal the influence of the 


Static and dynamic asymmetry of the pendulum. 
(Author) 


20. NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


AD=-410 021 Div. 20 
(TISTP/JP) OTS price $1.10 


Litton Systems, 
(No title). 
Progress rept. for June 63. 
June 63, 9p. 
Contract AF33 657 10584 

Unclassified report 


Inc., Woodland Hills, Calif. 


Descriptors: (*Transistors, Radiation effects), 
(*Transistor amplifiers, Radiation effects), 
Transients, Nuclear reactors, 


AD-410 158 


Div. 20, 6 
(TISTP/MB) 


OTS price $1.10 


Naval Radiological Defense Lab., San Francisco, 
Calif. 

CONVERSION OF THE AN/PDR-T1B RADIAC TO A REMOTE 
AREA MONITOR, 
by P. A. Covey. 


24 Apr 63, 
NRDL TR649 


11p. 
Unclassified report 


Descriptors: (*Radiation measurement systems, 
Ranges (Distance)), Ionization chambers, Gam- 
ma rays, Calibration, Monitors. 


A reliable remote-area monitor was devised from 
two AN/PDR-T1B gamma survey meters by coupling 
the electronics of one unit, located at the read- 
out position, with the ion chamber from a second 
instrument located at the remote monitoring po- 
sition. Cable lengths up to 50 ft were used with 
no appreciable signal degradation. The instru- 
ment is useful in fields up to 500 r/hr, and it 
has produced measurements agreeing with a standard 
NRDL Model 103 gamma intensity vs time recorder 
(GITR) to within + 20%. (Author) 


AD-410 319 Div. 20 
(TISTP/FEM) OTS price $7.60 


Naval Radiological Defense Lab., San Francisco, 
Calif. 

SOME RELATIONSHIPS AMONG PARTICLE SIZE, MASS 
LEVEL AND RADIATION INTENSITY OF FALLOUT FROM A 
LAND SURFACE NUCLEAR DETONATION, 


by D. E. Clark, Jr. and W. C. Cobbin. 
76p. 
NRDL TR639 


21 Mar 63, 
Unclassified report 


Descriptors: (*Nuclear explosions, Radio- 
active fallout), (*Radioactive fallout, 

Simulation), Mathematical models, Particle 
size, Mass-energy relation, Surface burst, 


Tables, Atmosphere motion, Radiation measure- 
ment systems. 














The simulation of a realistic fallout environment 
was required for the design of experiments to 
evaluate post-nuciear attack reclamation equip- 
ment and procedures. A simplified mathematical 
fallout model was utilized to estimate fallout 
particle sizes, accumulated initial mass levels, 
and standard radiation intensities that might 
occur under specified conditions of weapon yield 
and downwind distance from a land surface nuclear 
detonation. Fallout particle size, deposited 
mass per unit area, and standard radiation in- 
tensity, as functions of downwind distance and 
weapon yields from 1 KT to 100 MT are presented 
graphically to facilitate rapid selection of 
simulated fallout environments. (Author) 


AD-410 370 
(TISTP/RLG) 


Div. 20 
OTS price $4.60 


Naval Postgraduate School, Monterey, Calif. 
GAMMA-GAMMA ANGULAR CORRELATION IN THE DECAY OF 
COBALT-60, 


by Burton J. Conway. 1961, 76p. NP12660 


Unclassified report 


Master's thesis. 


Descriptors: (*Radioactive isotopes, 
(*Radioactive decay, Gamma rays), (*Statistical 
functions, Errors), Statistical analysis, Ex- 

perimental data, Programming (Computers), 
Digital computers, Electronic equipment, 


Tables, Decay schemes, Least 
Tests, 


Cobalt), 


Theory, 
squares method, 


This is a continuation of the work of assembling 
and testing the equipment necessary to conduct 
gamma-gamma angular correlation experiments, 
Started by Fort A. Verser, Jr. at the US Naval 
Postgraduate School. A rerun of the Cobalt-60 
experiment was made to confirm the results ob- 
tained in the previous work. A comparison of the 
previous work confirms that there is a definite 
distortion in the shape of the observed correla- 
tion function. The statistical analysis of the 
data and the solid angle corrections required for 
evaluation of the results have been programmed 
for calculation by use of the 1604 Digital Com- 


puter. These programs are outlined in detail. 
(Author) 


AD-410 413 Div. 20 
(TISTB/WA) OTS price $2.60 


Naval Radiological Defense Lab., 
Calif. 


GROUND ROUGHNESS EFFECTS FOR FALLOUT-CONTA'\INATED 


San Francisco, 


TERRAIN: COMPARISON OF MEASUREMENTS AND CALCULA- 
TIONS, 
by J. M. Ferguson. 7 May 63, 24p. 


NRDL TR645 Unclassified report 


Descriptors: (*Radioactive fallout, Measure- 
ment), Terrain, Deserts, Radiological conta- 
Mination, Dose rate, Statistical analysis. 


The effect of ground roughness on the radiation 
field above fallout-contaminated ground is 
Studied. At past weapons tests, the dose rate 
Over fallout-contaminated ground was measured as 
a function of height and angle. These measure- 
ments are compared with calculations of the same 
quantities for 1.12-hr fission products uniformly 
distributed on a smooth plane. None of the ex- 
periments is detailed enough to lead to firm con- 
Clusions about the ground roughness effect. How- 
ever, the data indicate that the ground roughness 
effect can be simulated by assuming that the fall- 
Out is buried under a thin layer of material. 
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For desert terrain this thickness of material is 
equivalent to about 25 «+ 10 ft of air. At 3 ft 
above the ground this corresponds to a reduction 
in dose rate by a factor of 0.6 to 0.7, compared 


to what would be received over a smooth plane. 
(Author) 


AD-410 523 Div. 20 
(TISTP/FEM) OTS price $13.00 


Martin-Marietta Corp., Baltimore, Md. 
GENERALIZED MONTE CARLO PROGRAM FOR NEUTRONS-- 
GMCM-9, 

by M. Kniedler and T. Jordan. 15 July 62, 181p. 
MND MC2856 

Contract AF33 616 6818 


Unclassified report 


Supersedes MND-MC-2193. 


Descriptors: (*Programming languages, Reactor 
shielding calculations), (*Shielding, Nuclear 
eeneasell,; Programming (Computers), Particle 
spectra, Absorption, Fisson, Elastic scattering, 
Inelastic scattering, Neutrons, Neutron capture, 
Neutron scattering, Sampling, Monte Carlo method, 
Magnetic tape, Geometry, Statistical processes, 


Data processing systems, Control sequences, 
Probability, Tables. 


GMCM-9 is a FORTRAN coded three-dimensional, 
multiregion, multienergy group, neutronic radom 
walk solution for reactor and shielding problems. 
Estimates are provided on‘the neutron flux within 
various zones of the configuration, the leakage 
at outer boundaries, and the criticality of re- 
actor configurations. Answers are also obtained 
on the number of neutrons emerging from elastic 
Scattering, inelastic scattering, and fission 

for the various materials. The program takes 
time into account, and may be used to obtain the 
above answers for successive time periods to in- 
vestigate the time-dependent nature of a particu- 
lar reactor configuration. (Author) 


AD-410 524 Div. 20 
(TISTP/FEM) OTS price $1.10 


Harvard U., Cambridge, 
CONSTANT IN HD, 
by J. I. Musher. 
AEC NP 12695 


4 Apr 63, 6p. 

Unclassified report 
Descriptors: (*Nuclear spins, Perturbation 
theory), (*Quantum mechanics, Energy), 
Hydrogen, Protons, Proton reactions, Deuterons, 
Molecular properties, Atomic orbitals, Elec- 
tons, Chemical bonds. 








AD-410 540 Div. 20 
(TISTP/FEM) OTS price $3.00 


IIT Research Inst., Chicago, Ill. 
ELECTROMAGNETIC SHIELDING FEASIBILITY STUDY. 
Final rept., June 61-Sep 62, 

by Robert F. Tooper. May 63, 143p. 

Contract AF33 616 8489, Proj. 1395, Task 139502 
ASD TDR63 194 Unclassified report 


Report on ‘Flight Vehicle Design’. 


Descriptors: (*Shielding, Astronauts), (*Space 
medicine, Charged particles), (*Electromag- 
netic shielding, Feasibility studies), Person- 


nel, Space biology, Space probes, Electric 
fields, Magnetic fields, Magnetic moments, 
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Particle trajectories, Electrostatic fields, 
Solenoids, Cylindrical bodies, Dipole moments, 
Electrons, Protons, Cosmic rays, Van Allen 
radiation belt, Solar flares, Dose rate, 
Integrals. 


The shielding of personnel against charged 
particles in space using electric er magnetic 
fields is discussed. The energy distributien and 
other characteristics of charged particles in 
Space are summarized, The operation and stability 
of an electrostatic shield (two concentric 
charged conducting spheres) for protection 
against 1i-Mev electrons and 500-Mev protons is 
discussed. Shielded regions fer charges in a 
magnetic dipole field are described. A method is 
given for calculating trajectories of particles 
incident on a magnetic dipole in a parallel beam, 
with sample trajectories illustrated. The vector 
potential of a cylindrical solenoid is used te 
get the shielded region for L/R = 1,00, R/Cst = 
0.40. The mass of conductors and structure of 
Superconducting soleneids are calculated in terms 
of the geometry and dipole moment. A non-optimum 
Sample design has a magnetic moment 5.66 x 10 to 
the 12th power gauss cm cube, radius and length 

4 meters, weighs 417,000 Lb, and protects —/50 
meters cube from 1-Bev protons. A single-turn 
magnetic shield could be made 1/10 the mass of a 


comparable passive shield for 1-Bev protons. 
(Author) 


AD-410 552 Div. 20, 25 
(TISTP/PFEM) OTS price $1.60 


Michigan U., Coll. of Literature, Science and the 

Arts, Ann Arbor. 

PION-PROTON ELASTIC SCATTERING AT 2,00 GEV/C, 

by D. E. Damouth, L. W. Jones, and M. L. Perl. 

July 63, 14p. Tech. rept. no. 12 

Contract Nonr1224 23, ORA Proj, 02106 
Unclassified report 


Descriptors: (*Elastic scattering, Pions), 
(*Proton scavtering, Resonance), Differential 
cross section, Resonance scattering, Proton 
cross sections, Statistical analysis, Errors, 
Tables, Energy, Diffraction. 


AD-410 781 Div. 20 
(TISTP/MFA) OTS price $1.25 


American Oil Co., Whiting, Ind. 
TRIPLET EXCITATION INDUCED BY ELECTRON 
IRRADIATION, 

Final rept. 1 Dec 1-30 Nov 


62, 
by J. D. McCollum and T. D. Nevitt. Apr 63, 38p. 
Contract AF33 616 8247, Proj. 7, Task 736701 
ASD TDRe3 Unclassified report 
Report on Research on Characterization and 
Properties of Materials. 
Descriptors: (*Solutions, Radioactivity), 
*Spectroscopy, Measurement), So'vents, 
Excitation, Additives, Aromatic compounds, 
Organic compounds. 


Triplet excitation of aromatic solutes induced 


by puised electron irradiation arises by inter- 
System crossing from irradiation produced sing- 
let excited states, Intersystem crossing ef- 
ficiencies for anthracene, 0,15, and for 
naphthalene, 0.6, are equivalent to values of 


0.13 and 0.7 in photochemical systems. Processes 
unique to radio-excitation for triplet formation 
produce little or no triplet excitation, The 


ratio, Po, of specific rates of solvent-solute 
transfer of excitation energy to solvent de- 
gradation of energy were evaluated from absolute 
yields of excited singlet solutes. For 9 
methylanthracent, Po was 2200; for anthracene, 
1600; for naphthalene, 140. haditives which 
give radiation protection can be evaluated by 
similar measurements, (Author) 


AD-410 855 Div. 20, 4 
(TISTP/WH) OTS price $1.60 


Na5al Radiological Defense Lab., San Francisco, 
Calif. 

THE DISPOSITION OF NA; MN, AND AL AT TWO 
CALIFORNIA BEACHES, 

by F. M. Tomnovec and J. M. Ferguson. 9 May 63, 
21p. 

NRDL TR650 Unclassified report 
Descriptors: (*Beaches, Neutron activation), 
(*Neutron activation, Beaches), Sodium, 
Magnesium, Aluminum, Radioactivity, Nuclear 
explosions, Thermal neutrons, Sand, Soils, 
Sea water. 


The disposition of Na, Mn, and Al in California 
beaches was examined by studying two typical 
beaches, one near San Diego at Camp Pendleton, 
and one at Ocean Beach in San Francisco. A pro- 
file of the amount of Na, Mn, and Al contained in 
each beach soil is presented from the water's 
edge to several hundred feet inland. An attempt 
was made to follow the growth and leaching of Na 
from the Ocean Beach area over a period of several 
months during the winter (rainy season). During 
the 1963 rainy season the experiment was abruptly 
terminated when the passage of a series of Jarge 
storms removed the beach area where the experi- 
ment had taken place. (Author) 


AD-410 890 Div. 20 
(TISTP/FEM) OTS price $3.50 


Biomedical Lab., Aerospace Medical Div., Wright- 
Patterson Air Force Base, Ohio. 

NUCLEAR RADIATION GUIDE, 

Final rept. 

Nov 62, 233p. 

Proj. 7165, Task 71838 
MRL TDR62 61 Unclassified report 
MRLT DR62-51 supersedes WADC TR57-118, pt. 1, 
AD-118 082 and pt. 2, AD-226 672. 


Rerpot on Health Hazards of Materials and 
Radiation. 


Descriptors: (*Radiobiology, Handbooks), 
(*Nuclear physics, Radiation hazards), (*Shield- 
ing, Exposure suits), (*Radiation monitors, 
Radiation measurement systems), (*Radioactive 
waste, Disposal), Radiation injuries, Exposure 
meters, Llonization, Neutrons, Mesons, Neutrinos, 
Gamma rays, Cosmic rays, Infrared radiation, 
Half life, Dosage, Dose rate, Dosimeters, 
Radioactive isotopes. 


Information about nuclear radiation is presented 
and discussed in terms of the average layman to. 
acquaint personnel not specificially trained in 
the area will be problems involved in radiological 
protection and as an aid to understanding this 
relatively new science. The following topics are 
treated: basic nuclear physics, biological ef- 
fects of radiation, shielding methods, monitoring 
instruments, medical evaluation of personnel, 


84 


Foe co Amoare 


NUCLEAR PHYSICS AND 


radiation exposure control, 
active materials, waste disposal, and radiation 
protection guides. People involved in this type 
of work will find it useful as a handy reference 
and as a refresher. The guide is not a complete 
treatise on the subject, but an extensive bib- 
liography of additional sources is included for 
more advanced work in the area. (Author) 


shipment of radio- 


AD-410 932 bie. 20, 25, 2 
(TISTP/FEM) OTS price $9.10 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 


ENERGY, ITS SOURCES ON EARTH AND ITS ORIGIN. 
PART IV, 
by P. P. Lazarev. 31 May 63, 105p. 


FTD TT61 479 Unclassified report 
Trans. from Energiya, 
Yeye Proiskhozhdeniye, 
pp. 195-276, 1959. 


Yeye Istochniki 
Izd-vo AN SSSR, 


Na Zemle i 
Moskva, 


Descriptors: (*Energy, Sources), (*Mass-energy 
relation, Solar systems), (*Nuclear energy, 
Resonance absorption), Physics, Astrophysics, 
Biophysics, Solar flares, Solar radiation, Wind, 
Fuels, Energy conversion, Electric power pro- 


duction, Nuclear reactors, Protons, Nucleons. 
AD-410 985 Div. 20 
(TISTP/RLG) OTS price $8.60 


Nevis Cyclotron Lab 
Hudson, N. Y. 
MUONIC MOLECULES IN 
by Edward J. Bleser. 
R-370 and CU-223 
Contract Nonr266 72 


-, Columbia U., Irvington-On- 
LIQUID HYDROGEN, 


June 63, 94p. Rept. nos. 


Unclassified report 


Descriptors: (*Thermonuclear reactions, Gamma 
rays), (*Muons, Catalysts), Analysis, Molecules, 
Synchrocyclotrons, Time, Distribution, Hydrogen, 
Liquefied gases, Neon, Deuterium ion concen- 
tration, Hyperfine structure, Experimental 

data, Theory, Shielding, Beams (Electromagnet- 
ic), Molecular electronics, Detectors, Dif- 
ferential equations. 


The yield and time distribution of 5.5—mev gamma 
rays from the fusion reaction p + d yields 

He3 + gamma. The reaction was catatyzed by muons 
from the Nevis Synchrocyclotron which were 
stopped in a target containing high purity liquid 
hydrogen. A digitron of 30 nsec resolving time 
was used to study the yield of gamma rays as a 
function of the time that elapsed between the 
stopping of a muon and the emission of a gamma 
ray, and as a function of the deuterium concen- 
tration, which was varied from 1 ppm to 25%, The 
yield of fusion gamma rays was observed to in- 
Crease with increasing deuterium concentration 
until it reached a saturation value of 

(14.0 + 2.4)% at 1% concentration. (Author) 


AD-411 132 Div. 20 
(TISTP/WH) OTS price $10.50 


IIT Research Inst., Chicago, I11. 


CLOSE-IN EFFECTS FROM NUCLEAR EXPLOSIONS. 
Final rept., 


by D. C. Anderson, R. D. Fisher, E. L. McDowell 
and A. H. Weidermann.. May 63, 138p. 
Contract AF29 601 5008, Proj. 1080, Task 108007 


AFSWC TDR63 53 Unclassified report 
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Descriptors: (*Nuclear explosions, Simulation), 
(*Cratering, Soils), Adrburst, Underground 
explosions, High explosive ammunition, 

Stresses, Propagation, Shock waves. 


The close-in effects from subsurface and surface 
nuclear explosions are treated analytically. 
Nuclear and chemical explosive efficieneies are 
computed for several real materials. By compari- 
son of these efficiencies a nuclear-HE equivalence 
is established from which various close-in effects 
such as cratering may be scaled. The equivalences 
are found te be dependent on such material 
properties as water content, vaporization level, 
and Hugoniot relations. In addition, a one- 
dimensional model for describing stress propaga- 
tion in real materials is presented. A material 
properties as water content, vaporization level, 
and Hugoniot relations. In addition, a one- 
dimensional model for describing stress propaga- 
tion in real materials is presented. A material 
description which is independent of any specific 
stress field is developed. It is shown that 
dissipation effects in plane waves which have 

been attributed to strain rate effects can be 
equally well accounted for by deviatoric effects. 
Appendix A contains an analytical method for pre- 
dicting surface spalls resulting from deep sub- 
surface explosions. The results of the method 

are shown to be dependent on both tensile and 
shear strengths. (Author) 


AD-411 273 Div. 20 
(TISTP/RLG) OTS price $1.60 


Uppsala U. (Sweden). 

DOUBLY EXCITED STATES AND NATURAL ORBITALS IN THE 
STUDY OF ATOMS BY PERTURBATION THEORY, 

by Jan Linderberg. 1 Apr 63, 11p. -TN94 

Contract AF61 052 351 


ARL 63 149 Unclassified report 


Descriptors: (*Atoms, Perturbation theory), 
(*Atomic orbitals, Atomic energy levels), 

Atomic structure, Electrons, Functions, 
Excitation, Theory, Numerical analysis, 
mechanics. 


Errors, 
Quantum 


Calculations were carried out on K=shell second 
order energy shifts in perturbation theory by 
means of a natural orbital expansion method. 

sults show that rapidly convergent expansions 
are obtained, where each additional term accounts 


for at least 75% of remaining energy error. 
(Author) 


Re- 


AD-411 334 Div. 20, 15 

(TISTP/FEM) OTS price $1.60 

Uppsala U. (Sweden). 

PROGRAM FOR SOME MOLECULAR INTEGRALS. ANALYSIS 
AND DESCRIPTION. 

by Jan Linderberg and Fred W. Bystrand. 1 Apr 63, 
12p. TN No. 93 

Contract AF61 052 351 

ARL 63 148 Unclassified report 


Descriptors: (*Atomic orbitals, Numerical 
analysis), Integrals, Molecular properties, 
Integral transforms, Fourier analysis, Polynom- 
ials, Special functions, Integration, Momen- 
tum, Atoms, Molecules, Tables. 


Integrations in momentum space are found to be 
efficient for certain two-center integrals. 
(Author) , 
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AD-411 479 Div. 20, 8 
(TISTE/CAM) 0° * prise $4.60 


Victoreen Instrument Co., Cleveland, Ohio. 
STANDARIDIZATION OF COMPONENTS FOR CDV-700, 
CDV-715, CDBV-727. 
1963, Iv. 
Contract OCD 0S62 276 

Unclassified report 


Descriptors; (*Ioenization chambers, Standard- 
ization), (*Prebes (Electromagnetic), Standard- 
ization), Specifications, Electronics equip- 
ment, Potentiometers, Semiconductor devices, 
Transistors, Resistors. 


Results of development work aimed at reducing 
maintenance and spare parts requirements for 

the CDV~700 and CDV-715, and specific recom- 
mendations regarding both mechanical and circuit 
designs for the CDV-700, CDV-715 and CDV-727 are 
presented. Designs for components -- such as 
the CDV-715 and CDV~727 ion chambers, the 
CDV-700 probe assembly, and interchangeable one 
and two ''D** cell battery holders for the CDV- 
700, CDV—715 and CDV-727 -- are also presented, 
Specific recommendations are also made on 
interchangeable case tops and bottoms for all 
three instruments. Recent, and present re- 
designs, for all three instruments are evaluated 
with respect to reducing the number of different 
components necessary for maintenance without 
sacrificing performance characteristics, 
(Author) 
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22. ORDNANCE 


AD-410 213 Div. 22 
(TISTP/JP) OTS price $4.60 


Ballistic Research Labs., Aberdeen Proving Ground, 
Md. 

ON THE QUASI-LINEAR SUBSTITUTION METHOD FOR 
MISSILE MOTION CAUSED BY STRONGLY NONLINEAR 
STATIC MOMENT, 

by Charles H. Murphy. Apr 63, 49p. 

Proj. 1M010501A005 

BRL MR1466 Unclassified report 


Descriptors: (*Exterior ballistics, Mathe- 
matical analysis). (*Guided missiles, Moments), 
Nonlinear systems, Pitch (Motion), Differential 
equations, Yaw, Oscillations, Damping, Theory, 
Motion, Integrals, Perturbation theory. 





An improved quasi-linear substitution method is 
developed to treat properly the influence of a 
cubic static moment on the modal damping of a 
missile acted on by quite general nonlinear 
damping and Magnus moments. The predictions of 
this method are compared for various special 
cases with those of the more accurate but much 
more complicated perturbation method. The new 
quasi-linear theory predicts boundary curves for 
planar motion, almost circular motion and almost 
planar motion which are quite close to those of 
the perturbation theory. An original result 

of the theory is that all planar singular points 
for a nonspinning missile whose moment coef- 
ficients are only functions of the total angle 
of attack are nodes. That is, almost planar 
motion with amplitude close to that of a stable 
planar limit motion will tend to that motion. 
(Author) 


AD-410 347 Div. 22 
(TISTP/RD) OTS price $1.60 


Ballistic Research Labs., Aberdeen Proving 
Ground, Md. 

A DYNAMIC PROGRAMMING APPROACH FOR THE OPTIMUM 
ALLOCATION OF WEAPONS TO TARGETS, 

by William Sacco and Ralph Shear. Apr 63, 18p. 
RDT&E Projs. 1M023201A098 and 1M010501A003 

BRL MR1469 Unclassified report 


Descriptors: (*Weapons, Dynamic programming) , 
(*Dynamic programming, Weapon systems), Weap- 
on systems, Targets. 








The Optimality Principle of Dynamic Programming 
is used to determine the optimum solution of a 
weapons allocation problem for the case involy- 
ing @ total weight constraint on the amount 

of ammunition employed. This paper represents 
a generalization of an earlier study. The as- 
sumption is made that each weapon has associated 
with it a certain probability of destruction 
which is dependent on the state of the target. 
The state of the target is characterized by its 
vulnerability which changes during the course 

of action. (Author) 
















AD-410 390 Div. 22 
(TISTP/AW) OTS price $1.10 


Remington Arms Co. Inc., Bridgeport, Conn. 
DEVELOPMENT OF EXPLOSIVES AND INITIATORS FOR 
SPECIAL OPERATIONS. 

Monthly progress rept. no. 2, 

by Theodore B. Johnson. May 63, Ap. 

Contract DA19 O20AMC0O115 


Unclassified report 


Descriptors: (*Explosive materials, Synthesis 
(Chemistry)), Nitrogen compounds, Explosives 
initiators, High-explosive ammunition, Detona- 
tions, Fragmentation, Ammonium compounds, 
Nitrates, Preparation, Nitration, Ammonium 
picrate, Tetryl. 


Initiator development has been directed toward 
determining the range of conditions over which a 
satisfactory initiator can be made from litharge 
and picric acid. The optimum ratio of picric 


acid to litharge, optimum mixing procedure, drying 


time, and minimum quantity sufficient to detonate 
picric acid have been established. Development 
of satisfactory improvised high explosives has 
centered around attempts to nitrate readily 
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available materials, using common and relatively 
egsy to handle acids. Considering the conditions 
under which nitration might have to be done in the 
field, this approach has met with limited success. 
Reaction of corn starch, sugar, ethylene glycol 
base anti-freeze or sawdust with battery acid 

and ammonium nitrate resulted in oxidation rather 
than nitration. A highly explosive liquid glycol 
nitrate was obtained from Zerex anti-freeze and 
(a) 95% nitric acid, or a mixture of ammonium 
nitrate and battery acid boiled to 2/3 its orig- 
inal volume, the former with ice and the latter 
with cold tap water cooling. (Author) 


AD-410 448 Div. 22, 30 
(TISTP/FEM) OTS price $1.60 


Harry Diamond Labs., Washington, D. C. 
PROGRAMMING AN ANALOG COMPUTER FOR A LARGE CLASS 
OF TRAJECTORIES, 


by Albert I. Talkin. 20 June 63, 15p. 
Proj. DA5NO3 01 003; HDL Proj. 31100 
HDL TR1146 Unclassified report 


Descriptors: (*Programming (Computers), 
Analog computers), (oteasetiertes. Computers), 
Stabilization, Velocity, 
analysis, Matrix algebra, 
equations. 


Errors, Vector 
Partial differential 


The negative gradient method is extended to the 
stable analog computer programming of a class of 
time varying trajectory problems defined by phi 
(x, t) = 0, f(x,u,t) = 0, u = x where x and u are 
n-dimensional vectors, phi is an m—dimensional 
position vector function (m <n), and f is an 

(n = m) dimensional velocity vector function. 

This class of problems includes the amplitude- 
stabilized oscillator, two-dimensional contour 
tracing, conic section generation and three-dimen- 
sional trajectory plotting when at least the first 
integral of the equations of motion are available. 
An augmented velocity vector function is defined 
which provides n independent equations f' = 0. 

For a fixed x, these equations can be solved for u 
in the computer reset mode. In the computer mode 
u is connected to the integrator developing x. 

The resulting system is analyzed and shown to be 


easily stabilized. (Author) h 
AD=410 484 Div. 22, 9 
(TISTP/RLG) OTS price $4.60 


Ballistic Research Labs., 
Md. 


DYNAMICS OF LIQUID-FILLED SHELL AIDS FOR DE- 


Aberdeen Proving Ground, 


SIGNERS: a) MILNE'S GRAPH, b) STEWARTSON'S 
TABLES, 

by B. G. Karpov. May 63, 47p. 

Proj. 1A010501B010 


BRL Memorandum rept. no. 1477 


Unclassified report 


Descriptors: (*Projectiles, Dynamics), (*Bod- 
ies of revolution, Stability), (*Projectile 
cases, Liquids), Tables, Moments, Aerodynamic 
characteristics, Design, Numerical analysis, 
Spin, Mathematical models. 


It is still impossible to predict with certainty 
the dynamic behavior of spinning liquid-filled 
shell under all firing conditions. However, the 
designer should use the available aids. The 
first of these is the well-known Milne's graph 
which summarizes a considerable amount of practi- 
cal experience. The second is Stewartson's 
instability criterion. The use of the latter 
requires certain tables. These are provided. 


The use of both of these aids to the designer is 
explained. 
(Author) 


Illustrative examples are included. 
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AD-410 840 Div. 22 
(TISTP/AW) OTS price $2.60 





Ammunition Engineering Directorate, 
Arsenal, Dover, N. J, 

INVESTIGATION OF THE CAUSE OF AN EXCESSIVE DUD 
RATE OF CARTRIDGE, 4OMM, HE: M406, LOT MA-10-3, 
by William Carldon. July 63, 20p. 

AED Tech, rept. 3086 Unclassified report 


Picatinny 


Descriptors; (*Cartridges, Malfunctions), 
High-explosive ammunition, Firing tests 
(Ordnance), Detonators, Acceptability, 
Projectiles. 





A 576-round firing test was conducted to 
determine the cause of the high dud rate of 
Cartridge, 40mm, HE: M406 (Lot MA-10-63) with 
Fuze, M551 (Lot MHR-20-3). Twenty-four dud 
projectiles were recovered and disassembled. 
Inspection of the fuzes revealed eight unarmed, 
seven partially armed, two with defective firing 
pins, and seven with indentations in their 
detonators, The overall dud rate of the 576 
rounds was 4.34%. There is no significant dif- 
ference between the dud rate of the test sample 
and the acceptance criteria, (Author) 


AD-410 851 Div. 22 
(TISTP/AW) OTS price $7.60 


Stanford Research Inst., Menlo Park, Calif. 
RESEARCH STUDY ON THE SURFACE INITIATION OF 
EXPLOSIVES. 

Final rept., 

by J. Roth. June 63, T7dp. 

Contract AF29 601 5134, Proj. 5776, Task 577601 
AFSWC TDR63 49 Unclassified report 


Descriptors: (*Explosives initiators, Azides), 
(*Explosive trains, Surfaces), Lead compounds, 
PETN, RDX, TNT, Waxes, Light, Argon, 
Instrumentation. 


To fill a continued military demand for con- 
trolled explosive wave shaping, this study was 
undertaken to establish basic conditions for 
explosive systems capable of being initiated 
uniformly over their entire surface, and to 
demonstrate the functioning of the proposed 
system for simple geometries. This investigation 
is a continuation of that started under AFSWC 
TR-61-59. The proposed system consists of PVA 
lead azide initiated by radiation from an argon 
flash bomb. In addition to lead azide, the sug- 
gested explosive train consists of PETN and 

Comp B. Uniformity of initiation in this train 
is quite good, but can undoubtedly be improved 

if lead azide in sheet form becomes available. 
Because sheet azide was unavailable, the applica- 
bility of the proposed system has not been de- 
monstrated for curved explosive surfaces, but it 
is believed that surface initiation of curved 
surfaces can be achieved. (Author) 


AD-411 199 Div. 22 
(TISTP/RLG) OTS price $1.60 


Ammunition Group, Picatinny Arsenal, 

FUZE, TIME, XM561E1, 

by William J. Holley and John P. Skwarek. 

Mar 63, 17p. 

Proj. 504 04 002 

PA Notes on development type materiel no. 
Unclassified report 


Dover, N. J. 


284 


Descriptors: 
projectiles), 
Storage. 


(*Time delay fuzes, Illuminating 
Design, Construction, Handling, 
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The XM561E1 Time Fuze, Ordnance Part No. 118797, 
was designed for interim use in the T214 Series 
Simm [llumivating Cartridge until a mechanical 
time fuze becomes available. (Author) 






AD-411 352 Div. 22, 26 
(TISTM/EJH) OTS price $2.60 


Naval Propellant Plant, Indian Head, Md. 
SUN IGNITION SENSITIVITY OF BASE GRAIN, 
by G. C. Heilig, C. B. Dale. 15 Feb 63, 24p. 
NPP TM rept. no. 200 
Unclassified report 


Descriptors: (*Propellant grains, Ignition), 
(*Ignition, Propellant grains), Casting, Pow- 
ders, Foils, Containers, Solar radiation, Sen- 
sitivity, Infrared radiation, Ultraviolet 
radiation, ‘ 


Ignition of casting powder exposed to the sun in 
yellow (aluminum-foil-lined) ''Leyerpaks'' occurs 
when the casting powder is heated to its auto- 
ignition temperature through the focusing of the 
sun's rays by the foil-lined walls. The minimum 
height of exposed wall of a yellow Leverpak nec- 
essary to focus the sun's rays on the powder and 
produce ignition is 6 inches. Exposure to the 

sun of casting powder in blue (paper-lined) 
*"Leverpaks'' does not focus the sun of the pow- 
der. Single-base casting powder is less sensitive 
to ignition in this manner than double-base or 
modified double-base casting powder; however, 
single-base powders are still sensitive. (Author) 







AD-411 460 Div. 22 
(TISTP/AW) OTS price $2.60 


Naval Ordnance Test Station, China Lake, Calif. 
GAS-EJECTED FLOAT AND RECOVERY SYSTEM, 

by E. N. Oeland, Jr. and J. S. Young, Jr. May 63, 
22p. 

NAVWEPS 8091; NOTS TP3144 Unclassified report 
Descriptors: (*Torpedoes, Recovery), (*Training 
ammunitioa, Torpedoes), (*Recovery, Torpedoes), 
Corrosion, Ocean bottom, Torpedo components, 
Balloons, Buoys, Magnesium alloys, Timing 
devices. 


The retrieval of negatively buoyant exercise tor- 
pedoes from the ocean floor after searun tests is 
essential to the antisubmarine-warfare effort. A 
simple, self-contained nenelectrical recovery 
system carried in the torpedo exercise head is 
described. It includes a gas-ejected float that 
has surfaced from varying depths to 2,600 feet, 
bringing up a connecting nylon line and two 
marker balloons. Electrolytic corrosion of a 
magnesium-alloy disk provides the timing from 
launching to positive ejection. The accessories 
for recovery include the Retriever Mk 1 Mod O and 
a torque-limiting winch. (Author) 


AD-411 496 Div. 22, 18, 15 
(TISTP/FEM) OTS price $1.60 


Ballistic Research Labs., Aberdeen Proving 
Ground, Md, 
APPROXIMATE OFFSET PROBABILITIES OF HITTING, 
by Frank E, Grubbs. Apr 63, 19p. 
Proj. 1A010501B010 
BRL Memorandum rept. no. 1472 

Unclassified report 





AD-410 173 


Air Force Proving Ground Command, Eglin Air 


88 


Descriptors; (*Probability, Statistical tests), 


(*Weapon systems, Tests), Kill probabilities, 
Monte Carlo method, Errors, Statistical 
functions, Functional analysis, Analysis of 
variance, Integrals, Transformations (Mathe- 
matics), Numerical analysis, Gunnery, 
Statistical distribution, 


For unequal delivery errors and an offset point 
of aim, the chance that the burst point of a 
warhead occurs within a given distance of a 
selected point of the target is shown to be 
related to the Non=central Chi-square distri- 
bution, Offset probabilities of hitting for 
the two and three dimensional cases may thus be 
approximated by the use of a central Chi-square 
distribution or a transformation to approximate 
normality. Computations of probabilities of 
hitting are illustrated. (Author) 
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Div. 23 
(TISTB/CCH) OTS price $2.60 


Force Base, Fla. 
PERFORMANCE EVALUATION OF APPRENTICE AIRCRAFT 
ECM SURVEILLANCE EQUIPMENT REPAIRMEN - GRADUATES 
OF ATC COURSE ABR30133A. 

Final rept., 

by John F. Blumer. July 63, 23p. 

Proj. 0034Q29 
APGC TDR63 36 Unclassified report 
Descriptors: (*Job analysis, Effectiveness), 
(*Surveillance drones, Training), (*Treining, 
Electronics), (*Maintenance personnel, 
Training), Aircraft equipment, Training, 
Maintenance personnel, Standards, Electronic 
equipment. 


This evaluation was conducted t determine the 
ability of apprentices graduated from Air Trein- 
ing Command Course No. ABR30133A, aircraft ECM 
Surveillance equipment repairman to perform the 
duties of their specialty. The evaluation was 
made by rating the performance of 11 apprentices 
for 12 weeks following their graduation from 

the course. The course graduates reflected ex- 
cellent course instruction and possessed suffi- 
cient knowledge of electronic principles, circuit 
theory and the specialty requirements to develop 
5-skill-level capability within the apprentice- 
ship period. The apprentices' capability would 
be more closely aligned with the job require- 
ments if they had more knowledge and practical 
ability regarding the soldering of electronic 
circuits and the procedural steps used in the 
alignment of ECM sets and subassemblies. The 
on-the-job training program can be made less 
burdensome to the supervisors and apprentices and 
more realistically aligned with the job require- 
ments if the on-the-job-training requirements 
were reduced to include technical knowledge of 
only the ECM sets with which the individual ap- 
prentice is associated. (Author) 
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AD-410 335 


Div. ,83 
(TISTB/AAR) 


OTS price $18.00 


School of Aerospace Medicine, 

Base, Tex, 

AEROMEDICAL EVALUATION FOR SPACE PILOTS, 

by Lawrence E. Lamb. July 63, 276p. 
Unclassified report 


Brooks Air Force 


Descriptors: (*Pilots, Selection), Tests, 
Medical examination, Performance tests, 
Personnel, Astronauts, 


Description of an integrated medical examination 
procedures developed at the USAF School of Aero- 
space Medicine for selection of Air Force test 
pilots. (Author) 


AD-410 480 Biv. 23, 18° 2 

(TISTB/CCH) OTS price $5.60 

Womack General Hospital, Fort Bragg, N. C. 
MENTAL HYGIENE CONSULTATION SERVICE, FORT BRAGG, 
NORTH CAROLINA. 

Progress rept., 1 July 61-1 Sep 62, 
by Robert S. Nichols. 1 Sep 62, 46p. 
Proj. 6X97 87 001, Task 6 60 01 022 
WGH CSCRD16 Unclassified report 


Report on First Court-Martial Screening Program 
Pilot Study. 


Descriptors: 
personnel), 
Attitudes, 


(*Performance tests, Military 


(*Criminology, Therapy), Motivation, 
Selection. 


The value of routine screening and treatment of 
first court-martial offenders was studied by 
evaluating performance for six months after trial. 
Neither evaluation nor treatment led to any im- 
provement in performance. One-quarter of the 
offenders were discharged for ineffectiveness 
within six months, whether or not they received 
help. It was administratively impossible to treat 
offenders promptly, because of delayed reporting 
of offenses, broken appointments, and the offen- 
ders' lack of motivation for help. Individual 
treatment of offenders had little effect, while 
the way the unit handled the men had much. greater 
effect. It was concluded it would be more effec- 
tive to identify units with high offense rates 
and consult with unit leaders and personnel to 
help them handle offenders more effectively. Such 
a program would help all men in the units where 
help was needed most, and would avoid the huge 
administrative load involved in screening ail 
offenders from all units. Offenses were most 
common among soldiers who were young, poorly 
educated, single, low in rank, of limited service, 
and Negro. Those who performed ineffectively 
after trial had the poorest performance befere 


trial, measured by character and efficiency 
ratings, AWOL's, transfers, sick calls, Articles 
15, and commanders' ratings. (Author) 

AD-410 515 Div. 23 

(TISTB/WA) OTS price $11.50 

American Inst. for Research, Pittsburgh, Pa. 


REQUIREMENTS AND METHODS FOR IMPROVING LOCAL 
CIVIL DEFENSE TRAINING, 
by M. Paul Willis, Eileen M. Markowitz, and 


Edythe F. Nagin. July 63, 55p. Rept. no. AIR C92 
6 63TR 


Contract OCD 0S62 117 
Unclassified report 


Descriptors: (*Civil defense systems, 
Training), (*Training, Civil defense systems), 
Costs, Analysis, Personnel, Job analysis, 
Radioactive fallout, Monitors. 


AD-410 805 Div. 23...1.. 28 

(TISTB/CCH) OTS price $7.60 

Franklin Inst., Philadelphia, Pa. 

THE NATURAL PILOT MODEL FOR FLIGHT PROFICIENCY 

EVALUATION, 

by Ezra S. Krendel and Joel W. Bloom. 15 Apr 63, 

70p. 

Contract N61339 323 

NTDC 323 1 Unclassified report 
Descriptors: (*Flight, Job analysis), (*Flight 
simulators, Models paaedenteent), (*Flight 


simulators, Operation), (*Pilots, Effective- 
ness), Adaptation (Physiology), Performance 
tests, Measurement, Training, Training devices, 
Mathematical analysis, Operator (Personnel), 
Motor reactions, Behavior, Servo mechanisms. 


This report presents the development and rationale 
for a new approach to pilot proficiency measure- 
ment in operational flight trainers. It is based 
on a ‘natural pilot model’ that identifies three 
criteria as being of prime importance to the 
understanding and measurement of pilot perform- 
ances consistency of system performance, human 
adaptability, and least effort in skilled 
performance. By means of these criteria —— which 
arose from an effort to apply the servo-mechanism 
theory of skilled performance to the study of 
pilot proficiency -—— the investigators believe 
that the traditional impediments to valid measure- 
ment will be removed; and that the cheracteristics 
that most crucially differentiate the good from 
the poor pilot will be measured. Ways of 
quantifying these criteria and the implications 


to training and further research are discussed. 
(Author) 


AD-410 916 


Div. 23 
(TISTB/CCH) 


OTS price $3.60 


North Carolina State Coll., Raleigh. 

S-R VS. R-S RECALL AND R-TERM VS, S-TERM RECALL 
FOLLOWING PAIRED-ASSOCIATE TRAINING, 

by Slater E. Newman and Clifton W. Gray. Apr 63, 
30p. TR6 

Contract Nonr48608 


Unclassified report 


Descriptors: 
memory), 


(*Memory, Training), (*Training 
Effectiveness, Psychology. 

This paper reports the results of three experi- 
ments. The first compared the number of correct 
S-R and R-S pairs following paired-associate 
training. All terms were easy to pronounce, 
the second experiment, half of the Ss were ex- 
posed to the same lists as in the first; the 
other half were exposed to lists with hard-to- 
pronounce terms. Half of the Ss in each condi- 
tion were given an S-R test following paired- 
associate training and the other half were given 
an R-S test. The third experiment replicated the 
second except that stimulus-term recall and re- 
sponse-term recall were substituted for the S-R 
and R-S tests. The predictions were that: (1) 
the number of correct S-R pairs will exceed the 
number of correct R-S pairs (Experiments I and 
II); (2) the number of correct R-terms during 
R-term recall will exceed the number of correct 
S-terms during S-term recall (Experiment III); 
and (3) and (4) each of these effects will he 
greater at low than at high levels of pronounce 
ability (Experiments II and III), The following 
predictions were tested in three experiments: 

(1) following paired-associate training, the 
number of correct S-R pairs will exceed the 
number of correct R-S pairs; and (2) the number 
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,of correct R-terms during R-term recall will ex- 
ceed the number of correct S-terms during S-term 
recall. Each of these effects was predicted to 
be greater at low than at high levels of pro- 
nounceability (Predictions 3 and 4). The data 
supported Predictions 1 and 2 but not 3 and 4. 
(Author) 


AD-411 122 Div. 23, 28 
(TISTB/CCH) OTS price $1.10 


Military Academy, West Point, N. Y. 
A COMPARISON BETWEEN LOW APTITUDE CADETS WHO 
IMPROVE AFTER THE BUCKNER SUMMER FIELD EXPERIENCE 
AND THOSE WHO DO NOT, 
by Edward Gottheil and Carl G. Lauterbach. 
Apr 63, 9p. 
MA Technical rept. 10 
Unclassified report 


Descriptors: (*Personnel, Training), (*Mili- 
tary psychology, Aptitudes), (*Sociometrics, 
Military personnel), (*Perception, Attitudes), 
(*Military personnel, Sociometrics), Perform- 
ance tests, Effectiveness. 


A low aptitude group of cadets were selected for 
study to determine whether certain of them ‘find 
themselves' during the summer field training and 
subsequently continue to perform well during aca- 
demic periods. No clear~cut division could be 
made between a group who improved and a group who 
did not. Fifteen cases were arbitrarily 
designated as Improvers on the basis of an in- 
crease in aptitude score. These cases were com- 
pared with the remaining thirty-three Non- 
Improvers. The Improvers were found to have 

done better in individual field tasks and to 

have accepted a greater number of men in their 
platoons as confidants. Possible explanations 
were discussed. The improvement in aptitude 
scores did not extend into improvement in 
achdemic grades. (Author) 


AD-411 225 Div. 23, 28 
(TISTB/CCH) OTS price $1.60 


Army Personnel Research Office, Office of the 
Chief Research and Development, Washington, D. C. 
EXPLORATORY STUDY OF A SEQUENTIAL ITEM TEST, 
by Leonard C. Seeley, Mary A. Morton and 
Alan A, Anderson. Dec 62, 11p. 
Proj. 0J95 60 001 
ARPO Technical research note 129 
Unclassified report 


Descriptors: (*Personnel, Job analysis), 
(*Management engineering, Recruiting), 
Personnel management, Performance tests. 


An exploratory study of the sequential item test 
technique applied to Army screening test content 
was made to gain some knowledge of its potential 
as a useful method of reducing Army testing time. 
The SIT was compared in field tryout with other 
short test techniques and with operational Army 
screening tests as to feasibility of adminis- 
tration and screening effectiveness. The SIT 

was moderately satisfactory in terms of its 
correlation with conventional tests. How- 

ever, it revealed a number of drawbacks (increased 
time and cost in construction, administration, 
and scoring, and greater difficulty for low level 
personnel to understand) which led to the con- 
clusion that further experimentation with the 
test in its present hand-scored paper-and-pencil 
format is not justified. The technique appears 
adaptable, however, to administration by testing 
machine, a procedure which would eliminate most 
of the difficulties encountered. (Author) 
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AD-411 226 Div. 23, 28 
(TISTB/CCH) OTS price $2.40 


Army Personnel Research Office, Office of the 
Chief Research and Development, Washington, D. C. 
EVALUATION OF TESTS TO PREDICT SUCCESS IN ARMY 
CLERK COURSE, 

by William H, Helme, Barnett Denton, and Alan A, 
Anderson, Jan 63, 20p. 
Proj. 0395 60 001 

APRO TRN130 Unclassified report 
Descriptors; (*Military ersonnel, Selection), 
(*Training, Effectiveness), (*Performance tests, 
Analysis), Aptitude tests, Personality, Labor, 
Measurement, Mathematical prediction, Tables, 
Classification, Intelligence tests. 


In the ongoing task to develop test materials that 
will increase the effectiveness of the operational 
Army Classification Battery (ACB), five cognitive 
measures of aptitudes and abilities contributing 
to clerical performance,, and seven personality 
measures were administered to samples of trainees 
in the Common Specialist Clerk course at two 
training centers. These experimental measures 
were evaluated, in comparison with ACB selectors, 
as predictors of success in the Clerk, MOS 710, 
program. The experimental tests, as individual 
predictors, had generally good validity for suc- 
cess in the Clerk Course. Analysis indicated, 
however, that they would add only marginally to 
the overall effectiveness of the total ACB for 
classification to clerical MOS. Potential con- 
tribution of the tests to differential classifi- 
cation is being evaluated more fully in studies 

of prediction for a wide range of MOS across all 
non-combat aptitude areas, (Author) 


AD-411 228 Div. 23 
(TISTB/CCH) OTS price $3.60 






Army Personnel Research Office, Office of the 
Chief Research and Development, Washington, D. C. 
IMAGE INTERPRETATION TASK, 

Status rept. for 30 June 63, 

by Joseph Zeidner. Oct 62, 25p. 

Proj. 0395 60 001 
APRO TRR1129 Unclassified report 
Descriptors: (*Personnel management, Army 
operations),(*Army research, Personnel manage- 
ment), Images, Photographic analysis, Research 
program administration, Military requirement, 
Management engineering, Performance tests, Job 
analysis, Labor, Automation, Visual acuity, 
Vision. 


In response to a research requirement of the 
Department of the Army, an extensive exploratory 
survey of human factors problems in image in- 
terpretation was undertaken in 1958 by the Support 
Systems Research Laboratory (APRO). The primary 
objective was to define problems which were 
amenable to research attack and which showed 
promise of meeting of the Army's immediate and 
long-range needs. The APRO research effort was 
formulated to answer two broad questions: (1) 
What are the skills, abilities, and techniques 
necessary to extract intelligence information from 
conventional and newer types of imagery. (2) How 
can the Army best utilize its available human 
resources to cope with ever increasing variety of 
image types and at the same time maintain required 
Standards of speed, accuracy, and completeness. 
The present report briefly describes the research 
objectives and summarizes the experiments conduct- 
ed to date within each of four subtask areas 
encompassed by the research program of the Image 
Interpretation Task, 
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AD-411 575 me, 25; 20 
(TISTB/CCH) OTS price $8.1 


Educational Testing Service, Princeton, N. J. 
THE RELATIONSHIP OF PROBLEM-SOLVING STYLES TO THE 
FACTOR COMPOSITION OF TESTS, 
by John W.-French. May 63, 42p. RB 63 15 
Contract Nonr221400, Proj. NR151174 

Unclassified report 


Descriptors: (*Decision making, Test methods), 
Factor analysis, Verbal behavior, Mathematics, 
Psychometrics, Tables, Vision, 


This study was undertaken to learn more about the 
way in which the characteristics being measured 
by a test vary with the kind of examinee taking 
the test or with the problem-solving style he 
uses in approaching test problems. The problem- 
solving approaches used for dividing many of the 
pairs of subsamples distinguished some kind of 
systematizing approach from a scanning approach, 
While some of the divisions into pairs of sub- 
samples revealed no substantial differences 
either in the loadings of the 15 tests on the 
five factors or in the intercorrelations of the 
factors, many int2restiang differences occurred. 


In particular the development of a systematic 
approach to solving the items of a test fre- 
quently reduced the loadings of that test on the 
factor which usually characterized it best. An 
attempt is made to account for these findings 
psychologically by supposing that systematic 
persons develop specialized techniques for solv- 
ing the visible, concrete spatial problems that 
are quite different from the symbolic techniques 
that they can use for solving problems in either 


of the symbolic areas, verbal and mathematics. 
(Author) 
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AD-410 007 Div... 25,.4 
(TISTM/TCG) OTS price $1.60 


Oregon State U., Corvallis. 

INVESTIGATIONS OF THE STRUCTURES AND DYNAMICS OF 
MOLECULES BY ELECTRON DIFFRACTION. 
Final rept., 

by Kenneth Hedberg and Lise Hedberg. 
Contract AF49 638 783 
AFOSR Rept. 4659 


1963, 10p. 
Unclassified report 


Descriptors: (*Organic compounds, Molecular 
structure), (*Molecules, Dynamics), (*Electron 
diffraction analysis, Organic compounds), 
Nitrogen compounds, Oxides, Fluorine compounds, 
Sulfates, Phosphorus compounds, Chlorides, 
Siloxanes, Least squares method. 


Contents: Geometry: dinitrogen pentoxide, 
fluorine fluorosulfonate, cyclopropane, buta- 
diene-1,3, disiloxane, hexachlorobenzene, and 
hexabromobenzene; Amplitudes of vibration: phos- 
phorus trichloride; Methods of structure deter- 
mination: least squares; Work in progress: 
cyclooctadiene-1,5, disilyl sulfide, nitrogen 
dioxide, and arsenic tribromide. 


AD-410 011 Div. 25 
(TISTP/RLG) OTS price $4.60 


Bell Telephone Labs. Inc., New York. 

MICROWAVE DIODE RESEARCH. 

Quarterly progress rept.‘no. 3, 10 Dec 62- 

9 Mar 63. 

by L. A. D'Asaro, J. C. Irvin, D. Kahng, 

D. Leenov and R. C. Swenson. 10 June 63, A8p. 

Rept.’ no. 12 , 

Contract DA36 039sc89205, Proj. 3A99 21 001 
Unclassified report 


Descriptors: (*Varactor diodes, Production), 
(*Gallium compounds, Arsenides), Measurement, 
Impurities, Density, Films, Epitaxial growth, 
Frequency, Metals, Gold, Silicon, Space, 
charges, Temperature, Diodes (Semiconductor), 
Electronic switches, Waveguides. 


The use of surface-barrier diodes (also known as 
metal semiconductor and Schottky diodes) on GaAs 
is considered. As an experimental vehicle for 

the measurement of impurity densities, surface- 
barrier diodes have been used to map the impurity 
profile in epitaxial GaAs films. Films produced 
by three substantially different processes have 
been examined and the results are shown. Employed 
as varactors, surface-barrier diodes on epitaxial 
GaAs are expected to exhibit cut-off frequencies 
slightly higher than those of diffused diodes. 
Initial attempts have resulted in zero-bias cut- 
off frequencies of about 150 Ge and degenerate, 
5.85 Ge, noise figures of 1 db. A diode based on 
the properties of an evaporated gold contact on 
n-type epitaxial silicon that has speeds compara- 
ble to point contact diodes is discussed. Thi's 

is possible since the gold-silicon diode has suf- 
ficiently low hole injections so that its response 
time is not governed by minority carriers. . This 
diode was used as a harmonic generator at 11 Gc 
with an efficiency comparable to that of a GaAs 
point contact diode. A protective switch using a 
pair of silicon PIN diode wafers mounted in series 
across a waveguide that has been operated at X- 
band is discussed. (Author) 
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AD-410 077 Div. 25 
(TISTP/JW) OTS price $2.60 


Cruft Lab., Harvard U., Cambridge, Mass. 

RADIATION FROM AN ELECTROMAGNETIC SOURCE IN A 

HALF-SPACE OF COMPRESSIBLE PLASMA-SURFACE WAVES, 

by S. R. Seshadri. 5 Mar 63, 21p. 

Contract Nonri866 32, Proj..NR371 016 
Unclassified report 


Descriptors: (*Radiation effects, Magnetic 
properties), (*Electromagnetic waves, Plasma 
physics), Compressible flow, Boundary layer, 
Propagation, Magnetic fields, Frequency, 
Excitation. 


The radiation characteristics of a line source 

of magnetic current are studied for the case in 
which the source is situated in a half-space of 
isotropic, compressible plasma which is bounded 
on one side by a perfectly conducting, rigid 
plane screen. In addition to the electromagnetic 
and plasma space waves, the line source excites 

a boundary wave. This boundary wave is a coupled 
wave. It has associated with it both a magnetic 
field component and the pressure term. This is 
in contrast to the space waves which can be 
decomposed into an electromagnetic (EM) mode with 
no pressure term and a plasma (P) mode with no 
magnetic field associated with it. The character- 
istics of this boundary wave are evaluated. The 
boundary wave propagates for all frequencies and 
the power carried by the boundary wave becomes 
smaller as the frequency is increased. (Author) 


AD-410 092 Div. 25, 4 
(TISTP/RLG) OTS price $2.60 


Brown U., Providence, R. I. 
THE VISCOSITY OF ARGON-AMMONIA MIXTURES, 
by H. Iwasaki, J. Kestin, and A. Nagashima. 


June 63, 24p. Proj. Squid technical rept. no. 
BRN6P 


Proj NRO98 038 
Unclassified report 


In cooperation with Virginia U., Charlottesville, 
Contract Nonr362300, 


Descriptors: (*Viscosity, Mixtures), (*Argon, 
Ammonia), Measurement, Pressure, Density, 
Determination, Gases, Viscosimeters, Errors, 
Experimental data, Tables. 


A series of measurements of the viscosity of 
argon-ammonia mixtures at 20 C and 30 C over a 
pressure range from atmospheric to 25 atm is 
reported. The method used was an absolute one, 
based on the oscillating-disk principle. The 
precision of the measurement varied from 0.2% 
for argon-rich to 1.5% for ammonia-rich mixtures, 
The largest source of error being that of the 
determihation of composition. In spite of the 
fact that one component is polar, the viscosity 
defect is small, the mixture behaving nearly 
perfectly with respect to viscosity. However, 
the density effect on the viscosity of ammonia 
and ammonia-rich mixtures has turned out to be 
negative. (Author) 


AD-410 093 Biv« -25 
(TISTP/RLG) OTS price $2.60 


Massachusetts Inst. of Tech., Cambridge. 
THE THERMAL CONDUCTIVITY OF STEAM. 
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by Frederick G. Keyes, and Robert G., Vines, 
Mar 63, 21p. Proj. Squid, Technical rept. no. 
MIT32P 

Proj. NRO98 038 


Unclassified report 


In cooperation with Virginia U., Charlottesville, 
Contract Nonr362300, 


Descriptors: (*Thermal conductivity, Steam), 
Tables, Pressure, Air, Experimental data, 
Measurement, Analysis, Viscostiy, Equations, 


AD-410 O94 Div. 25 
(TISTP/JW) OTS price $1.60 


Aeronautical Research Associates of Princeton, 
a. J. 
RECOMBINATION EFFECTS IN THE RELAXATION OF A 
NON=EQUIPARTITION PARTIALLY IONIZED GAS, 
by T. F. Morse. July 63, 11p. Project Squid 
technical rept. no. ARAP&P 
Proj. NRO98 038 

Unclassified report 


In cooperation with Virginia U., Charlottesville, 
Contract Nonr362300. 


Descriptors: (*Gas ionization, Recombination 
reactions), Mixtures, Stabilization systems, 
Gases, Relaxation time, Electrons, Ions. 


Through the use of a phenomenological reaction 
equation an attempt is made to determine the ef- 
fects of recombination in slowing up the equili- 
bration of @ non-equipartition gas mixture of 
ions, neutrals, and electrons. It is assumed 
that the electron concentration is given by the 
Saha equation evaluated at the electron tempera- 
ture and the two extremes of frozen and equili- 
brium relaxation are compared. (Author) 


AD-410 100 Div. 25 
(TISTP/RLG) OTS price $2.60 


Laboratory for Insulation Research, Mass. Inst. 
of Tech., Cambridge. 
IONIC CONDUCTIVITY IN KC1=KBr MIXED SINGLE 
CRYSTALS, 
by Don Lee Cannon, May 63, 24p. TR180 
Contract AF19 604 8483 

Unclassified report 


Descriptors: (*Ions, Electrical conductance), 
(*Single crystals, Mixtures), (*Chlorides, 
Bromides), Chemical properties, Heating, Heat 
of activation, Quenching (Cooling), Crystal 
lattice defects, Impurities, Symmetry (Crystal- 
lography), Theory, Measurement, Tables, Prep- 
aration, Experimental data. 


The ionic conductivity of KC1-KBr mixed single 
crystals as a function of the composition and 


thermal treatment of the samples has beer studied. 


The intrinsic activation energy minimized at the 
composition 50/50 mole % KC1-KBr, while the 
intrinsic conductivity reached a maximum at 67/33 
mole % KBr-KCl. Quenching increased extrinsic 
conductivity over that of annealed samples 

except in compositions near 50/50 mole % KC1-KBr, 
where it decreased extrinsic conductivity. It 
also slightly increased intrinsic conductivity 

in all compositions. These effects are explained 
in terms of structural defects and impurities. 
(Author) 
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AD=410 104 Div. 25 
(TISTP/RLG) OTS price $2.60 


McGill U., Canada, 
CALIBRATION OF A FLYABLE MASS SPECTROMETER FOR N 
AND O ATOMS, 
Final rept., 
by R. S. Narcissi, H. I. Schiff, J. E. Morgan, 
and H, A, Cohen. Mar 63, 22p. 
Contract AF19 604 8807, Proj. 6687, 7676, Task 
668700, 767302 
AFCRL 63 437 

Unclassified report 


Descriptors: (*Mass spectroscopy, Spectrum 
analyzers), (*Calibration, Measurement), Atoms, 
Nitrogen, Oxygen, Gases, Experimental data, 
Determination, Ionization, Electrons, Energy, 
Sensitivity, Microwaves, Atmosphere. 


Atomic nitrogen and atomic oxygen were produced 
in a flow system by subjecting N2 to a microwave 
discharge. The concentration of N atoms was 
accurately measured by titration with NO. The 0 
atoms were generated by the titration reaction 
N+ NO equals N2 + 0. The gas in the flow sys- 
tem was sampled through a leak into a time-of- 
flight mass spectrometer which had been developed 
for upper atmosphere sampling. Various experi- 
ments were conducted to find the optimum condi- 
tions for the detection of these atoms, It was 
found that the O-atom response of the mass 
spectrometer was most affected by the entrance 
geometry of the ion source while the N-atom re=- 
sponse was hardly changed. The most sensitive 
mass spectrometer variable for atom determination 
in the presence of molecular atmospheric gases 
was found to be the energy of the ionizing elec- 
trons; the optimum electron energy was found to 
be 16 e.v. to 24 e.v. (Author) 


AD-410 109 Div. 25 
(TISTP/WH) OTS price $7.60 


Polytechnic Inst. of Brooklyn, N. Y. 

FREE ELECTRON MODEL CALCULATION OF THE DEPENDENCE 
OF THE ATTENUATION OF TRANSVERSE SOUND WAVES ON A 
MAGNETIC FIELD PARALLEL TO THE LATTICE 
DISPLACEMENT, 

by Harold L. Grubin. 
Grant AF AFOSR 62 258 
AFOSR 4725 


1963, 79p. 
Unclassified report 


Descriptors: (*Ultrasonic radiation, Attenua- 
tion), (*Magnetic fields, Ultrasonic radiation), 
Tables, Metals, Differential equations, Simul- 
taneous equations, Electrons, Crystal lattices, 
Partial differential equations, Bessel 
functions. 


The results of a calculation of the attenuation 
of ultrasonic waves in a metal when a de magnetic 
field is present in a direction parallel to the 
polarization direction of a sound wave is de- 
scribed. A principal part of the report includes 
tables of use to anyone interested in attenua- 
tion calculations. Graphical results for the 
case in question are included. (Author) 


AD=410 111 Div. 25 
(TISTP/WH) OTS price $1.60 


Centre National De La Recherche Scientifique 
(France). 

EXAMINATION OF THE PERTURBATION OF SPECTRAL 
FREQUENCIES BY SOLID MATRICES IN THE VACUUM 
ULTRAVIOLET; STUDY OF THE ABSORPTION SPECTRA 
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OF ATOMIC SPECIES IN A COMPRESSED MATRIX OF A 
FROZEN RARE GAS, STUDY OF THE POSSIBILITY OF 
STUDY ING THE L ALPHA LINE OF ATOMIC HYDROGEN 
IN SOLID MATRICES. 
Final technical rept., 1 Dec 62-31 Mar 63, 
by B. Vodar, 31 Mar 63, 12p. 

Unclassified report 


Descriptors: (*Atomic spectroscopy, Low 
temperature research), Atoms, Spectra (Visible 
and ultraviolet), Xenon, Hydrogen, Liquefied 
gases, Helium, Argon, Absorption spectrum, 


The absorption bands situated at 1485 and 1295 
Angstroms unequivocally and on some spectra the 
weak bands at 1505 and 1370 Angstroms for pure 
xenon at liquid hydrogen temperature were ob- 
served, the first two being also recorded at 
liquid helium temperature. These two are obviously 
due to the perturbed transition of Xe 1469 and 
1296 Angstroms respectively. The results are in 
good agreement with those of Schnepp and Dressler 
who observed 4 bands at 1508, 1485, 1360 and 1305 
and with the very recent results ob Baldini and 
observed 3 bands at 1485, 1360 and 1305 Angstroms. 
The first line of the gas is seen to be displaced 
about 700 reciprocal cm towards the longer 
wavelength. (Author) 








AD-410 113 Div. 25 
(TISTP/JW) OTS price $1.10 


J. G. Engineering Research Associates, Baltimore 

Md. 

FAR FIELD NOISE PREDICTION FROM NEAR FIELD 

SPECTRUM MEASUREMENTS, 

by Joshua E, Greenspon. Apr 63, 4p. Technical 

rept. no. 8 - 

Contract Nonr2733 00, Proj. NR385 412 
Unclassified report 


Descriptors: (*Sound ranging, Measurement) , 
(*Noise analyzers, Probability), Noise, Fourier 
analysis, Acoustic properties, Theory. 


A theory is presented for computing far field 
noise radiation from near field measurements. 
The relations are given for a spheroidal surface, 
It turns out that the same mathematical develop- 
ment in spheroidal functions can be used both 
for single frequency and for moise spectrum. 
(Author) 


AD-410 115 Div. 25 
(TISTE/ IWS) OTS price $1.60 


Naval Ordnance Lab., White Oak, Md. 

HALL EFFECT INVESTIGATIONS. 

Quarterly progress rept. no. 3, Jan-31 Mar 63, 
by H. H. Wieder and A. R. Clawson. 15 May 63, 
16p. ? 
NAVWEPS 8156 


4 
' 


Unclassified report 


Descriptors: (*Semiconducting films, Hall 
effect), (*Hall effect, Semiconducting films), 
Indium alloys, Antimony alloys, Copper, Impuri- 
ties, Vacuum apparatus, Vapor plating. 


The properties of Cu-doped p-type films of InSb 

on pyrex substrates are described in terms of the 
two-band charge carrier model applied to bulk 
crystalline InSb. The calculated virtual mobili- 
ty ratio is shown to be of the order of 32, which 
is in fair agreement with values expected from 

the polycrystalline material. Data from present 
and past experiments on annealing and recrystalli- 
zation of vacuum-deposited films are in agree- 
ment. (Author) 


D-410 159 Div. 25 
(risTP/RiG) OTS price $1.60 


Hebrew U., (Israel). 

A VACUUM ULTRA-VIOLET SPECTROMETER, 

by E. Alexander and B. S. Fraenkel. Feb 62, 14p. 
TR1 

Contract AF EOAR Grant 62 33 ATR 

AFOSR Rept. no. 4690 


Unclassified report 


Descriptors: (*Ultra-violet spectroscopy, 
Spectrum analyzers), Vacuum apparatus, Design, 
Instrumentation, Absorption spectrum, X-Ray 
tubes, Resolution, Diffraction gratings, 
Vacuum pumps, Construction, 


A grazing incidence vacuum spectrometer is 
described, It is based on a 2 m., 30,000 
lines/in., Siegbahn glass grating. Both plate- 
holder and grating are hold on arms fastened to 
the axis of the Rowland circle. The wavelength 
range extends up to 2300 A. Instrumental 
considerations for obtaining high resolution 

in the short wavelength range are discussed. 
(Author) 





AD-410 160 Div. 25 
(TISTP/RLG) OTS price $1.60 


Union Carbide Nuclear Co., Oak Ridge, Tenn. 
EFFECTIVE DIFFUSION COEFFICIENT IN POROUS MEDIA, 
by Harold L. Weissberg. 1963, 11p. 

AFOSR 4684 Unclassified report 


In cooperation with Minnesota U., Minneapolis, 
Contract AF49 638 720. 


Descriptors: (*Diffusion, Porous materials), 
Thermal conductivity, Spheres, Particles, 
Particle size, Geometry, Experimental data, 
Statistical analysis, Theory, Mathematical 
analysis. 


Recent calculations of upper bounds for the ef- 
fective diffusion coefficient (or conductivity) 
in porous media, in terms of certain statistical 
parameters of the random geometry, are reformu- 
lated so as to apply specifically to a bed of 
spherical particles. The calculations are sim- 
plified by considering an idealized bed in which 
centers are randomly situated without restricting 
the spheres to nonoverlapping locations. The re- 
sult, applicable to randomly overlapping spheres 
of either uniform or nonuniform sizes, gives the 
upper bound for the effective diffusion coeffi- 
cient. The result is compared with experimental 
results by various investigators for nonoverlap- 
ping spheres and also with the best upper bound 
that can be calculated without taking the sta- 
tistics of a particular random geometry into 
account. (Author) 


AD-410 163 Div. 25, 4 
(TISTM/REB) OTS price $1.10 


California Inst. of Tech., Pasadena. 
RELATIVE SIGNS OF THE (31)P-(1)H AND (31)P-C-(1)H 
NMR COUPLINE CONSTANTS, 
by George M. Whitesides, Jesse L. Beauchamp and 
John D, Roberts. Apr 63, 6p. TR23. 
Contract Nonr220 26, Proj. NRO55 388 

Unclassified report 


Descriptors *uclear spins, Nuclear magnetic 
resonance), (*Phosphorus, Nuclear spins), 
(*Hydrogen, Nuclear spins), (*Phosphines, Nu- 
clear magnetic resonance), Isotopes, Atomic 
orbitals. 
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The possibility that terms other than Fermi con- 
tact interaction make significant contributions 
to nuclear spin-spin coupling with heavy nuclei 
has stimulated considerable interest in the nmr 
spectra of compounds containing heteroatoms. In 
particular, relative signs and magnitudes of 

J sub XCH and J sub XCCH have been reported for 
ethyl derivatives of several heavy isotopes of 
spin 1/2. Inorder to understand better the 
factors responsible for spin couping with a 
representative heavy nucleus, we have analyzed 
the spectra of (CH3)3P, (CH3)2PH and (CH3)PH2 
and have obtained relative signs and magnitudes 
of J sub PH and J sub PCH. (Author) 


AD-410 183 Div. 25, 15 
(TISTP/MFA) OTS price $1.10 


Wayne State U., Detroit, Mich. 
EXPERIMENTAL INVESTIGATIONS ON THE LIGHT 
SCATTERING OF COLLOIDAL SPHERES. VI. DETERMINA- 
TION OF SIZE DISTRIBUTION CURVES BY MEANS OF 
TURBIDITY SPECTRA, 
by Morton L. Wallach and Wilfried Heller. 
25 June 63, 18p. TR5 51 
Contract Nonr3511 00 Proj. 051 380 

Unclassified report 


Presented at the 134th meeting of the American 
Chemical Society, Sep 1958, at Chicago. 


Descriptors: (*Spectra (Visible and ultra- 
violet), Scattering), (*Particle size, 
Analysis), Particle spectra, Turbulence, 
Measurement, Light, Refractive index, Numerical 
analysis, Curve fitting, Electron microscopes, 
Statistical distributions. 


The usefulness of turbidity spectra for deter- 
mining size distribution curves is explored. The 
method is found to be equivalent in performance 
to that based upon spectra of the scattering 
ratio (depolarization) if the spectral turbidity 
maximum is within or near to the spectral range 
investigated. Simultaneous investigation of 
turbidity spectra and scattering ratio spectra 
provides a welcome check on the distribution 
curve derived from either method. (Author) 


AD=410 207 Div. 25 
(TISTP/FEM) OTS price $8.60 


Massachusetts Inst. of Tech., Cambridge. 

SOLID-STATE AND MOLECULAR THEORY GROUP. 

Quarterly progress rept. no. 49. 

15 July 63, 93p. 

Contracts Nonr184134 and AF19 628 356 
Unclassified report 


Descriptors: (*Molecular structure, Benzene), 
(*Energy, Nickel compounds), (*Solid state 
physics, Theory), Molecular properties, Oxides, 
Rotation, Spin, Functions, Tables, Ions, 

Atomic orbitals, Electric potential, Crystals, 
Crystal lattices, Neon, Hydrogen, Fluorides. 


AD-410 226 Div. 25 
(TISTP/MFA) OTS price $2.60 


MITRE Corp., Bedford, Mass. 
ON THE SCATTERING OF PLANE COMPRESSIONAL WAVES 
BY A SPHERICAL OBSTACLE, 
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by Yih-Hsing Pao and C. C. Mow. Mar 62, 28p. 
Contract AF33 600 39852, Proj. 607 
ESD TDR63 397 


Unclassified report 


Descriptors: (*Elastic scattering, Solids), 
(*Compressible flow, Stresses), Simultaneous 
equations, Bessel functions, Transformations 
(Mathematics), Shear stresses, Polynomials, 
Fluid flow. 


The scattering of plane compressional waves by a 
spherical obstacle in an elastic solid, which was 
investigated by Ying and Truell, is examined 
further. For a rigid inclusion, the boundary 
conditions are redefined to take into considera- 
tion the motion of the inclusion inside the 
solid. By a proper limiting process, it is 

shown that the solutions for a rigid insert, a 
fluid sphere, a cavity, or an obstacle in a 
fluid, are all derivable from the general results 
of an elastic inclusion, In each case, the 

rates of energy scattering due to a small ob- 
Stacle are found to be inversely proportional to 
the fourth power of wave length. (Author) 


AD-410 229 Div. 25 
(TISTP/JW) OTS price $1.60 


Texas U., Austin. 

HIGH PRESSURE SPECTROSCOPY. 

Terminal rept., 1 Nov 56-31 Oct 59, 
by W. W. Robertson. 31 Oct 59, 16p. 
Contract AF49 638 35 
AFOSR TR60 51 Unclassified report 
Descriptors: (*Spectroscopy, High pressure 
research), (*Hydrostatic pressure, Absorption), 
Solvents, Vapor pressure, Frequency shift, 
Density, Molecular properties, Molecular 
spectroscopy. 


AD-410 236 Div. 25 
(TISTP/RLG) OTS price $8.10 


Hughes Research Labs., Maliby, Calif. 
CESIUM PLASMA STUDIES FOR THERMIONIC ENERGY 
CONVERSION, 

Final rept., Phase II, 

by J. Y. Wada and R, C, Knechtli. 
Contract Nonr350100, Task 399 358 
Unclassified report 


June 63, 91p. 


Descriptors: (*Energy conversion, Thermionic 
converters), (*Plasma physics, Cesium), Elec- 
trons, Electron bombardment, Injection, Ions, 
Resistance (Electrical), Probability, Neutrali- 
zation, Tantalum, Plasma sheath, Measurement, 
Distribution, Nuclear cross sections. 


Work on three separate subjects of interest to 
thermionic energy conversion and related to fun- 
damental properties of plasmas are discussed: 

(1) thermalization of fast electrons injected into 
a highly ionized plasma; (2) resistivity of a 
highly ionized plasma; and (3) probability of 
neutralization of cesium ions on @ hot tantalum 
surface. The processes of thermalization of fast 
electrons injected into a plasma through a plasma 
sheath are investigated because such injection and 
thermalization are believed to occur in the plasma 
of the low voltage arc cesium plasma thermionic 
energy converter. The resistivity of highly 
ionized plasmas is investigated because it ac~- 
counts for an important part of the internal vol- 
tage drop in thermionic energy converters, parti- 
cularly when the internal resistive voltage drop 
is minimized by minimizing the effect of electron=- 
neutral collisions. Investigations on the prob- 
ability of neutralization of cesium ions on hot 
tantalum are reported as a by=product obteined 

in using the cesium plasma apparatus developed 

for the other experiments conducted. (Author) 
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AD-410 242 Div. 25, 7 
(TISTM/EJH) OTS price $8.60 


Motorola Inc., Phoenix, Arizona. 

STUDY OF FAILURE MECHANISMS AT SURFACES AND 
INTERFACES. 

Final rept., 

by Kenneth Greenough, Frank Reed and Neva 
Johnson. Mar 63, 93p. 

Contract AF30 602 2593, Proj. 5519, Task 551906 
RADC TDR63 152 Unclassified report 


Descriptors: (*Dielectric films, Surface 

ee 8 (*Semiconductor films, Surface 
properties), (*Metal films, Surface proper- 
ties), Electrodes, Capacitors, Diffusion, Elec- 
trical properties, Surfaces, Failure (Mechan- 
ics), Tantalum, Tantalum compounds, Aluminum, 
Aluminum compounds, Tin compounds, Oxides, 
Glass. 


Investigation of the interface between a metal 
film and a thin-film dielectric, e.g., tantalum- 
tantalum oxide, aluminum—aluminosilicate glass, 
incorporated in thin-film capacitors were provid- 
ed information necessary to identify and quanti- 
tatively define the characteristic failure 
mechanisms at these interfaces. The frequency 
dispersion of capacitance and dissipation factor 
for the tantalum-tantalum oxide system fits a 
curve predicted by a mathematical model of the 
interface based on an exponentially varying 
resistivity across the interface. Radioactive 
diffusion studies revealed that irreversible 
changes in stoichiometry occur across the inter- 
face of thermally, thermal-electrically stressed, 
tantalum—tantalum oxide interfaces. No correla- 
tion between changes in electrical properties 
and the observed irreversible diffusion of 
tantalum across the stressed interface, were 
made. Results of the investigations on various 
semiconducting tin oxide film-substrate model 
systems were revealing in terms of the qualita- 
tive nature of possible failure modes associated 
with the nature of the substrate interface. 
(Author) 


AD-410 264 Div. 25, 8 
(TISTP/RLG) OTS price $7.60 


Sylvania Electric Products, Inc., Mountain View, 
Calif. 
RESEARCH ON TECHNIQUES FOR LIGHT MODULATION 
DETECTION. 
Interim engineering rept. no. 4, 1 Mar-1 July 63, 
by D. E. Caddes, B. J. McMurtry, A. E. Siegman, 
and R, Targ. 1 July 63, 67p. Rept. no. 
BPSN6799 
Contract AF33 657 8995 

Unclassified report 


Descriptors: (*Phototubes, Microwave equip- 
ment), (*Light communication systems, Lasers), 
(*Detection, Amplitude modulation), Detectors, 
Design, Traveling wave tubes, Analysis, Power, 
Photocathodes, Modulation, Measurement, Veloc- 
ity, Electrical conductance, Sensitivity, 
Light, Photomultipliers, Frequency modulation, 
Broadband, Modulators. 


An applied research program conducted by the 
Sylvania Microwave Device Division to establish 
techniques for light modulation detection is 
covered, and it concludes a one year program on 
amplitude nodulStion (AM) detectors. Sufficient 
information is provided for the detailed under- 
standing, design and use of traveling-wave mi- 


crowave phototubes (TWP's). The major topics are: 


(1) an analysis of the dependence of power output 
on the large spread in initial velocities from 


photoelectric cathodes; (2) analysis of the con- 
version of current modulation to velocity modula- 
tion in the gun region of a TWP; (3) detailed 
calculations of equivalent conductance, Geq, 
which expresses the way in which velocity modula- 
tion is converted to circuit power; (4) compre- 
hensive measurements on TWP's and comparison with 
detailed theory; (5) suggestion and utilization 
of a novel technique for measuring Req; and (6) 

a summary of research contributions on the AM 
demodulator procram, (Author) 


AD=-410 272 Div. 25 
(TISTM/EJH) OTS price $1.60 


€arnegie Inst. of Tech., Pittsburgh, Pa. 

MAGNETIC SUSCEPTIBILITY OF Cu(NO3)2 2.5H20, 

by L. Berger, S. A. Friedberg, and J. T. 

Schriempf. 12 June 63, 16p. TR16 

Contract Nonr70005. Proj. NRO16 301 
Unclassified report 


Descriptors: (*Copper compounds, Antiferro- 
magnetism), (*Antiferromagnetism, Copper 
compounds), (*Magnetic materials, Copper 
compounds), (*Paramagnetic materials, Copper 
compounds), Nitrates, lIons, Hydrates, 
Magnetic properties, Single crystals, Powders, 
Cryogenics, Spin. 


The magnetic susceptibility of cupric nitrate 
**'trihydrate'' Cu(NO3)2 2.5H20 has been meas- 
ured on the powder and on single crystals in the 
14-20 and 0.4-4.2 K ranges of temperature. The 
Susceptibility of the powder has a rounded maxi- 
mum at 3.2 K, where it is equal to 0.065 CGS/mole, 
and drops very rapidly towards zero below this 
temperature, This behavior differs from that 

of a typical antiferromagnet. The experimental 
data have been compared with existing theoreti- 
cal calculations for antiferromagnetic linear 
chains or binary clusters, In the single 
crystal, the susceptibility measured in a direc- 
tion parallel to the monoclinic axis is always 
larger by 20% than the susceptibility in the 
perpendicular directions, This is probably due 
to a uniaxial anisotropy of the g factor. 
(Author) 


AD-410 287 Div. 25 
(TISTP/RLG) OTS price $6.60 


Westinghouse Electric Corp., Pittsburgh, Pa. 
THEORETICAL QUARTERLY PROGRESS REPORT NO. 4. 
Final rept. 
1962, 1v. 
Contract NObs84687 

Unclassified report 


Descriptors: (*Bismuth compounds, Tellurides), 
(*Single crystals, Bismuth), (*Transport 
properties, Analysis), Alloys, Mobile, Im- 
purities, Measurement, Tellurium, Electrons, 
Temperature, Thermal conductivity, Electrical 
conductance, Thermoelectricity, Crystal 
lattices, Experimental data, Hall effect, 
Resistance (Electrical), Anisotropy, Electron 
density, Scattering. 


Bismuth telluride and its alloys are the most 
important thermoelectric materials for appli- 
cations near room temperature. In the past, it 
has always been made n-type by adding a foreign 
impurity. Some measurements are reported on 
material made n-type by adding excess tellurium, 
At very low temperatures, the electron mobility 
is about ten times larger than has been pre- 
viously reported. In the temperature range 
where the material is a useful thermoelectric 
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material, there is little change in the mobility. 
However, the larger mobility at helium tem- 
peratures may allow one to do experiments such 

as cyclotron resonance which will give a better 
measurement of the electronic band structure 

than has been possible previously. Results of 

an investigation of the Seebeck coefficient, 
thermal conductivity, and electrical conductiv- 


ity of bismuth single crystals are given. 
(Author) 


AD-410 296 Div. 25 
(TISTP/RLG) OTS price $2.60 


Observatoire de Paris-Meudon (France). 
THE STABILITY AND Q-FACTOR OF QUARTZ-CRYSTALS 
EXCITED BY THE PARALLEL FIELD TECHNIQUE. 
Final rept., 1 May 61-30 Apr 63. 
30 Apr 63, 27p. 
Contract DA91 591EUC1752 

Unclassified report 


Descriptors: (*Quartz, Crystals), (*Quality 
control, Aging (Materials)), Excitation, Quartz 
crystal resonators, Stability, Electrical 
properties, Plating, Damping, Metal films, 
Measurement, Electrodes, Inductance, Capaci- 
tance, Field emission, Experimental data. 


The development of parallel field excited 
crystals was studied with the purpose of obtain- 
ing quartz crystal resonators having high Q and 
low aging. The electrical parameters of parallel 
field excited crystals and their variation as a 


function of the plating pattern were investigated. 


Quality factors of six million were obtained with 
agap of about 1mm, Parallel field excited 
crystals with wide gap showed Q's up to ten mil- 
lion. This led to the conclusion that the main 
factor limiting Q is the damping due to the metal 
film deposited on the surface of the crystals, 
especially in the center. Series of measurements 
were carried out with the normal field excitation 
using annular electrodes, which is the reversed 
method as compared to conventional plating. An 
increase of the central unplated area is followed 
by an increase of the Q-value, which confirmed 
the above conclusion, An attempt was made toward 
the elimination of the weak points of both de- 
scribed methods, i.e. too high inductance in case 
of the parallel field and too high capacity in 
case of the normal field excitation using annular 
electrodes. (Author) 


AD-410 329 Div. 25, 10 
(TISTP/RLG) OTS price $4.60 


Aerospace Corp., Los Angeles, Calif. 

A LITERATURE SURVEY OF IONS IN FLAMES, 

by S. A. Greene. 15 June 63, 37p. Rept. no. 
TDR169 $3153 O1TN5 
Contract AFO4 695 169 
BSD TDR63 105 


Unclassified report 


Descriptors: (*Ions, Flames), Reviews, Com- 
bustion, Combustion products, LIonizations, 
Ionization potentials, Ion sources, Recom- 
bination reactions, Gases, Electron capture, 
Hydrocarbons, Tables. 


The literature on the ‘ions in flames' aspects 
of combustion in laboratory flames was reviewed. 
The nature of excess non-equilibrium ionization 
and rates of ionization are discussed. Rates 
for positive ion decay are presented as well 

as the effects of electronegative gases on 
amounts of ionization, rates of positive ion 

aad electron decay, and rates of electron 
attachment. (Author) 


PHYSICS - Division 25 


AD-410 332 Div. 25.7 
(TISTP/WH) OTS price $3.60 


Florida U. Engineering and Industrial Experiment 
Station, Gainesville. 
MASS TRANSFER IN POROUS GAS DIFFUSION ELECTRODES. 
II, MASS TRANSFER THROUGH A SINGLE CYLINDRICAL 
PORE TO A SEMI-INFINITE REACTIVE CYLINDER, 
Summary rept. no. 9, 
by G. P, Distefano, Mario Ariet, and Leon L. 
Chiu. 15 Mar 63, 30p. 
Contract DAA4J 186 5020RD860 

Unclassified report 


Descriptors: (*Fuel cells, Electrodes), 
(*Gases, Diffusion), Transport properties, 
Oxygen, Water, Diatomic molecules, Mathe- 
matical models, Batteries and components, 
Electrochemistry, Porous materials, 


The value for the maximum current density pre- 
dicted by this model is approximately three 
times greater than the value obtained by Ariet 
and Distefano under the assumption of no elec- 
trolyte penetration in the pore (semi-infinite 
annulus). One of the major assumptions of this 
model is that the liquid penetrates the pore to 
such an extent that the pore can be considered 
a semi-infinite cylinder, It was concluded from 
experimental data that any penetration depth 
greater than one pore diameter is sufficient to 
constitute a semi-infinite cylinder. (Author) 


AD-410 356 Div. 25, té 
(TISTM/AM) OTS price $3.60 


Space Sciences Lab., General Electric Co., 
Philadelphia, Pa. 
PERFORMANCE OF SEVERAL ABLATION MATERIALS IN 
SIMULATED PLANETARY ATMOSPHERES, 
by R. A. Sheridan, N. S. Diaconis, and W. R. 
Warren, Jr. Apr 63, 16p. Rept. no. R63SD35 
Proj. 950250 

Unclassified report 


Descriptors: (*Ablation, Materials), (*Plane- 
tary atmosphere, Simulation), Carbon arc lamps, 
Plasma jets, Test equipment, Test methods, 
Argon, Gases, Nitrogen, Carbon dioxide, 
Graphite, Nylon, Phenolic plastics, High 
temperature research, Enthalpy, Halocarbon 
plastics. 


The thermal protection by ablation of vehicles 
entering simulated planetary atmospheres was 

the subject of the present study. The capability 
for such a study was provided by the Space 
Sciences Laboratory's tandem Gerdien arc-~a high 
purity, high enthalpy design, adapted to free jet 
testing. Well known ablation materials typical 
of three classes of ablators were tested in the 
arc-heat gas mixture representative of Martian 
and Venusian atmospheres. The performance of 
each material in each gas mixture is evaluated 
and compared with similar performance in air. 

The results illustrate the severity of the entry 
problem for Mars and Venus relative to Earth 
re-entry for high heating rate or primarily 
steady state ablation situations. The effects 

of non-steady ablation and gas radiation on 
material performance were not studied. (Author) 


AD-410 357 Div. 25 
(TISTP/RLG) OTS price $1.10 


Rias Inc., Baltimore, Md. 
EFFECT OF IMPURITIES ON THE ELECTRICAL RESISTIV- 





Division 25 - PHYSICS 


ITY INCREASE DURING ELONGATION OF CADMIUM AT 
78 DEGREES kK. 
by F. R. Stevenson and H. R. Peiffer. July 63, 
5p. Technical rept. no. 5 
Contract Nonr370700 

Unclassified report 


Descriptors: (*Resistance (Electrical), Im- 
purities), (*Deformation, Cadmium), (*Cold work- 
ing, Experimental data), Plasticity, Lead, 
Magnesium, Copper, Wire, Measurement, Stresses. 


Data obtained on cadmium containing impurities 
are presented. The influence of lead, magnesium 
and copper, in particular, are discussed. 
(Author 


AD-410 358 Div. 25 
(TISTP/RLG) OTS price $1.60 


Rias Inc., Baltimore, Md. 

RECOVERY OF DEFECTS FOLLOWING DEFORMATION OF 

HIGH PURITY CADMIUM AT 78 DEGREES K, 

by F. R. Stevenson and H. R. Peiffer. July 63, 

‘17p. Technical rept. no. 4 

Contract Nonr370700 . 
Unclassified report 


Descriptors: (*Deformation, Recovery), (#*Cad- 
mium, Cold working), Wire, Plasticity, Motion, 
Density, Experimental data, Measurement, Re- 
sistance (Electrical), Energy, Heat of Activa- 
tion, Low temperature research. 


AD-410 380 Div. 25, 4 
(TISTP/RLG) OTS price $.75 


Directorate of Materials and Processes, Aero- 
nautical Systems Div., Wright-Patterson Air 
Force Base, Ohio. 

PREPARATION AND USE OF ORGANIC COMPOUNDS AS 
DISPERSING DEVICES FOR LONG WAVELENGTH X RAYS. 
Final rept., Mar 60-Mar 63, 

by William L, Baun and David W.. Fischer. May 63, 
18p. A 

Proj. 7360, Task 736005 
ASD TDR63 310 Unclassified report 
Descriptors: (*X-ray diffraction analysis, 
Scattering), (*Organic compounds, Physical 
chemistry), X-ray spectrum, Salts, Aliphatic 
compounds, Carboxylic acids, Metalorganic 
compounds, Single crystals, Diffraction grat- 
ings, Tables, Aromatic compounds, Experi- 
mental data, Preparation. 


Long spacings and physical properties are shown 
for a number of metallic salts of n-aliphatic 
acids. Among the salts are those of thallium, 
copper, lead, zinc, uranyl radical, iron, cobalt, 
nickel, magnesium, and the more soap-like members 
such as sodium, potassium, lithium and calcium. 
Spacings ranged from about 15 A to 40 A for the 
salts measured, which is of the correct size for 
use as a dispersing device in the X-ray spectral 
region 15 to 60 A. Some salts were found to have 
properties which negated their use as dispersing 
devices for X rays, while others were found to be 
potentially good analyzing crystals or three 
dimensional gratings. Of the compounds prepared, 
zinc, thallium and uranyl salts showed promise 
for use as dispersing devices for long wave X 
rays. Almost any desired long spacing may be ob- 
tained with the right combination of metal and 
acid, and these spacings may be calculated once 

@ group of three or more salts of @ homologous 
series has been prepared. Results on some aro- 


matic compounds such as monovalent metal salts 

of phthalic acid are discussed. These compounds 
show promise for use as single crystal analyzers 
for soft X rays. Soft X-ray spectra are shown 
using a layered barium stearate film on glass and 
potassium acid phthalate as analyzers. (Author) 


AD-410 386 Div. 25. 9 
(TISTA/VGW) OTS price $8.60 


Aeroelastic and Structures Research Lab., Mass. 
Inst. of Tech., Cambridge. 

THE INCLUSION OF MATERIAL STRENGTH IN HYDRODYNAMIC 
CALCULATIONS, 

by Walter Herrmann, Arfon H. Jones and John H. 
Percy. Apr 63, 97p. TR106 1 

Contract AF29 601 4601, Proj. 5776, Task 577601 
AFSWC TDR63 12 Unclassified report 


Descriptors: (*Solids, Impact shocks), 
(*Geometric forms, Mechanical properties), 
(*Hydrodynamics, Theory), Stresses, Thermo- 
dynamics, Metal plates, Copper, Deformation, 
Elasticity, Compressive properties, Shock waves, 
Dynamics. 


Development is reported of a theory for describ- 
ing the response of solid bodies to high intensity 
impulsive loads, including the effect of material 
Strength. Inclusion of material strength requires 
a full thermodynamic treatment, which has not 
been satisfactorily formulated. An approximation 
is considered in which entropy production due to 
plastic flow is neglected. In the resultant 
theory, stresses are related to elastic strains 
through an isentropic strain energy potential, 
and the elastic strains are limited by a yield 
condition. Results of an analysis of dynamic 
compressibility data for copper to 2.7 Mbar by 
second order elasticity theory are very encourag- 
ing. Analysis of experimental plane wave prop- 
agation data for aluminum with a variety of 

yield functions indicates that presently measur- 
able quantities do not provide a sensitive means 
of determining the yield function. Other config- 
urations may be more suitable, but require devel- 
opment of two-dimensional solution methods. 
(Author) 


AD-410 392 Div. 25 
(TISTP/MFA) OTS price $1.60 


Army Materials Research Agency, Watertown, Mass. 
SOME CALCULATIONS OF OBSERVABLES BASED ON THE 
SCHWARTZ METHOD, 

by R. J. Weiss. Jan 63, 7p. 

Proj. 1HO24401A110 

AMRA MRL Rept. 128 


Descriptors: (*Quantum mechanics, X-ray 
spectroscopy), Helium, Partial differential 
equations, Electrons, Functions, Operations 
(Mathematics). 


C. Schwartz has derived an improved method for 

the calculation of observables other than the 
energy utilizing approximate wave functions. We 
have extended his calculations for the ground 
state of helium to other one electron observables 
such as the X-ray scattering factor, (<i/r sq), — 
(<r>) and to (<delta(r)>) for the triplet state 
of helium. (Author) 
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AD-410 407 
(TISTP/MFA) OTS price $1.60 


Div. 25, 15 


University of Southern Calif., Los Angeles. 
SOME ASPECTS OF THE THEORY OF IRREVERSIBLE 
STATISTICAL MECHANICS. 
Annual technical rept., 
by H. S. Taylor and J. 
Contract Nonr22823, 


Stecki. 1962, 11p. 
Proj. NRO13 307 
Unclassified report 





Descriptors: (*Statistical mechanics, Theory), 
(*Gases, Kinetic theory), Operators (Mathe- 
matics), Particles, Particle trajectories, 
Statistical distributions, Numerical analysis, 
Probability, Transport properties. 


AD-410 408 


Div. 25, y 
(TISTP/WH) 


OTS price $8.10 


Space Sciences Lab., 
Philadelphia, Pa. 
HEAT TRANSFER IN HYPERSONIC FLOW WITH RADIATION 
AND CHEMICAL REACTION, 
by S. M. Scala and D.'H. 
Rept. no. R63SD46 


General Electric Co., 


Sampson. Mar 63, 76p. 


Unclassified report 


Presented at the Twenty-First AGARD Combustion 
and Propulsion Meeting on Supersonic Flow, Chemi- 
cal Processes and Radiative Transfer, 1-5 Apr 63, 
under the sponsorship of the Advisory Group for 
Aeronautical Research and Development, NATO, Lon- 
don, England. 


Descriptors: (*Hypersonic flow, Heat transfer), 
(*Aerodynamic heating, Spacecraft), Thermal 
radiation, Reaction kinetics, Shock waves, 
Laminar boundary layer, Chemical reaction, 
Dissociation, Vector analysis, Taylor series. 


The effect of radiative transport on the structure 
of the shock layer produced in front of a hyper- 
sonic vehicle in an earthlike atmosphere is stud- 
ied. Specifically, the effects of radiation on 
the structure of the boundary layer and the shock 
wave are determined numerically for the optically 
thin limits. (Author) 


AD-410 417 


Div. 25, 9 
(TISTP/RLG) 


OTS price $1.60 


Lamont Geological Observatory, Palisades, N. Y. 
SOME COMMENTS AND PROSPECTIVES ON DYE DIFFUSION 
EXPERIMENTS, 

by Takashi Ichiye. 
Contract NOnr26648, 


July 63, 12p. 
Proj. NRO8S3 142 
Unclassified report 
Descriptors: (*Diffusion, Dyes), 
rents, Reviews), Hydrodynamics, 
models, Isotropism, 
Turbulence, 
Functions. 


(*Ocean cur- 
Mathematical 
Fluorometers, Theory, Wind, 
Velocity, Viscosity, Equations, 


AD-410 430 
\TISTP/MFA) OTS price $1.10 


Div. 25 


radiation and Solid State Physics Lab., New York 
he be 

THE EFFECTS OF HIGH ENERGY RADIATION ON 
INSULATORS. 





PHYSICS - Division 25 


Progress rept. no. 2, 1 Sep 62-28 Feb 63, 

by Hartmut P. Kallmann. Apr 63, 6p. 

Contract DA36 039sc89180, Proj. 3A99 25 O04 
Unclassified report 


Descriptors: (*Charged particles, Vibration), 
(*Positrons, Solids), Particle spectra, Crystal 
lattices, X-ray diffraction analysis, Polariza- 
tion, Single crystals, lonization, Electrom 
eters, Energy. 


A study of the annihilation characteristics of 
positrons in solids with the objective of de- 
termining the parameters influencing the inter- 
action between charged particles and solids at 
low energies is presented. The dynamic behavior 
of charged particles in solids and hence, e.g., 
the transient effects of radiation in such solids 
can be observed directly for positrons where the 
annihilation spectra are influenced by the 
processes underlying the interaction of positrons 
with the solids in which they annihilate. The 
research summarized here considers the influence 
of lattice vibrations on the annihilation cross 
sections of positrons in insulators. (Author) 


AD=410 431 Div. 25 
(TISTP/FEM) OTS price $3.60 


Carlyle Barton Lab., 
Md, 
WAVE FUNCTIONS, ENERGIES, AND REDUCED MATRIX 


ELEMENTS OF THE 5f3 CONFIGURATION IN INTERMEDIATE 
COUPLING, 


by Hannah M, Crosswhite,. 

no. AF105 

Contract AF33 756 11029, Task 403601 
Unclassified report 


Johns Hopkins U., Baltimore, 


May 63, 30p. Tech, rept. 


Descriptors: 
Impurities), Llonization, 
Crystal structure, 


(*Crystals, Spin), (*Uranium, 
Actinide series, 
Matrix algebra, Energy, 
Functions, Dipole moments, Absorption, Poly- 
nomials, Operators (Mathematics), Tables, 
Perturbation theory. 


Since the crystal field can be considered as a 
perturbation of the free ion spectra of actinide 
ions in certain crystals, energy levels and wave 
functions of the 5f(3) configuration were 
calculated, which is the ground configuration of 
U( 3+), in intermediate coupling for values of 
chi = zeta/F2 of 7 to 11. Energy levels are 
given in units of F2, and wave functions are 
expressed as linear combinations of Russell- 
Saunders functions, Hydrogenic and non—hydrogenic 
approximations are compared, Reduced matrix 
elements in intermediate coupling are given so 
that crystal field splittings may be calculated, 
The splittings of the two lowest levels of U(3+) 
in a weak field with and without J-mixing are 
compared, (Author) 


AD-410 433 Div. 25 
(TISTP/RLG) OTS price $2.60 


General Telephone and Electronics Labs. Inc 
Bayside, N. Y. 

STUDY OF ADSORPTION OF GASES ON SOLIDS IN THE 
HIGH VACUUM RANGE, 

by C. M. Bliven and J. F. Florio. 30 Apr 63, 
19p. Scientific rept. no. 43 TR63 255 4 
Contract AF19 628 331, Proj. 5634, Task 563405 
AFCRL 63 170 Unclassified report 



















































































































































































































































































































































































































Division 25 - PHYSICS 


Descriptors: (*Mass spectroscopy, Spectrum 
analyzers), (*Adsorption, aeanant Cyclotrons, 
Pumping (Electronics), Electron beams, loniza- 
tion, Nitrogen, Tungsten, Filaments, Pressure, 
Experimental data, Oxygen, Carbon, Chemical 
reactions, Molybdenum, Low pressure research, 
Solids, Electron tubes, Electron tube parts. 


The pumping speed of an omegatron mass spectrom- 
eter was determined both in the presence and 
absence of the ionizing electron beam; when the 
electron beam is absent the pumping is attributed 
to chemical effects taking place at the hot 
tungsten filament. This chemical pumping speed 
is .0000715 liter/sec. The difference between 
the two pumping speeds (.00002 liter/sec) repre- 
sents the contribution of electronic pumping to 
nitrogen removal. These experiments were per- 
formed on sealed-off omegatrons; however similar 
pumping phenomena are present in any system using 
hot tungsten filaments, and their relevance in- 
creases as the operating pressures in the experi- 
ments decrease. Preliminary data were obtained 
on the interaction between oxygen and the carbon 
contained in the tungsten filament of the 
omegatron. (Author) 


AD-410° 463 Div. 25 
(TISTP/MFA) OTS price $6.60 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
ELECTRON LOSS PROCESSES IN NITRIC OXIDE PLASMAS. 
Final rept., 
by R. C. Gunton and T. M,. Shaw. May 63, 62p. 
Rept. no. LMSC8 49 63 1. 
Contract AF29 601 4955, Proj. 7811, Task 78044 
AFSWC TDR63 23 

Unclassified report 


Descriptors: (*Plasma medium, Nitrogen 
compounds), Oxides, Diffusion, Upper 
atmosphere, Microwaves, Mass spectrum, 
Electron density, Measurement, X band, 
Design, Ultraviolet radiation, Decay 
schemes, Recombination reactions. 


Results are presented for measurements of attach- 
ment, diffusion, and electron-positive ion re- 
combination in nitric oxide gas at 300 K, photo- 
ionized by pulsed Lyman-alpha radiation. Elec- 
tron densities were measured by the microwave 
cavity method, and ultra-high yacuum techniques 
were used. An rf mass analyzer detected on the 
ion NO+ for 0.1<p1.0 torr. Attachment ex- 
hibited anomalous behaviors; the decay rate had 
an approximate p2 dependence for 3<p <8 torr 
but more nearly a p3 dependence for 8<p<16 


torr. The rate of ambipolar diffusion decreased 
with pressure, suggesting diffusion cooling; for 
0.08 <p £0.25 torr, Dap varied from 83 to 110 


sq cm torr sec. Conditions with recombination 
dominant were not attained. A tentative value of 
alpha, the recombination coefficient, 5 x 10 to 
the -7th power cu cm/sec, was obtained from ex- 
periments with attachment and diffusion dominant. 
(Author) 


AD-410 476 Div. 25, 8 
(TISTP/FEM) OTS price $21.00 


Office of Naval Research, Washington, D. C. 
PROCEEDINGS OF THE FIFTH NAVY SCIENCE 
SYMPOSIUM. NAVAL RESEARCH SPONSORED BY THE 


OFFICE OF NAVAL RESEARCH, APRIL 18, 19, 20, 
1961 U.S. NAVAL ACADEMY, ANNAPOLIS, MARYLAND. 
1961, 367p. 
ONR 9 V.1 ‘Unclassified report 
Descriptors: (*Symposia, Research program 
administration), (*Queuing theory, Analysis), 
(*Thermoelectricity, Thermal conductivity), 
Distribution, Probability, Rockets, Inter- 
ception probabilities, Rocket trajectories, 
Digital computers, Ship models, Hydrodynamics, 
Aeroelasticity, Reentry vehicles, Heating, 
Radiation effects, Guided missiles, Solid 
state physics, Particles, Chemical analysis, 
Niobium, Oxidation, Dosimeters. 


AD-410 488 pis. 25, 8, 2 
(TISTP/MFA) OTS price $4.60 


Raytheon Co., Waltham, Mass. 

INVESTIGATION OF EFFECTS OF ION-INDUCED DEFECTS 
ON SURFACE REACTIONS. 

Final rept., 20 Jan 61-19 Jan 63, 

by Y. Margoninski and D. Shooter. 19 Jan 63, 46p. 
Rept. no. S545 

Contract AF19 604 8004, Proj. 5620, Task 562003 
AFCRL 63 162 Unclassified report 


Descriptors: (*Surface, Symmetry (Crystallog- 
raphy), (*Gallium compounds, Antimony), (*Ger- 
manium compounds, Oxides), Crystal lattice 
defects, Electron bombardment, Solid state 
physics, Electron beams, Physical chemistry, 
Electron guns, Gas analysis, Recombination 
reactions, High-pressure research, Vacuum 
apparatus, Absorption, Ions, 


Three major projects are outlined: (1) Sputter- 
ing and adsorption properties of the (111) faces 
of gallium antimonide; (2) A survey of the elec- 
trical measurements suited for studying the 
effects of adsorbed species on surface phenomena; 
and (3) Simultaneous measurements of filament 
lifetime and surface conductivity on clean and 
oxidized germanium surfaces. (Author) 


AD-410 492 Div. 25, 2, a0 
(TISTP/WH) OTS price $6.60 


MITRE Corp., Bedford, Mass. 

A STUDY ON THE EFFECT OF A PROGRESSING SURFACE 
PRESSURE ON A VISCOELASTIC HALF-SPACE, 

by Paul Weidlinger. 20 Feb 61, 61p. Rept. no. 
SR22 

Proj. 604 

ESD TDR63 394 Unclassified report 


Descriptors: (*Mechanical waves, Earth), 


(*Viscoelasticity, Soil mechanics), (*Stresses, 


Soils), Nuclear explosions, Propagation, Load 
distribution, Underground structures, Integral 
transforms, Numerical methods and procedures. 


Contents; 

Stresses in a viscoelastic half-space due to a 
progressing surface pressure 

Approximations in problems of viscoelastic wave 
propagation 

Evaluation of the stresses in a viscoelastic 
half-space which are produced by a progressing 
time-decaying surface pressure 


AD-410 495 Div. 25 
(TISTP/RLG) OTS price $8.60 


Allison.Div., General Motors Corp., Indianapolis, 


Ind. 
INVESTIGATION OF THE MONOCAPILLARY THERMIONIC 
EMITTER AS A DUAL SOURCE OF IONS AND ELECTRONS. 
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Quarterly technical progress rept. no. 5, 15 Feb- 
15 May 63, 

by D. L. Dresser, J. D. Dunlop, and R. T. 
Schneider. June 63, 56p. Rept. no. EDR3390 


Centract AF33 616 8299, Proj. 8173, Task 817305 


Unclassified report 
Bescriptors: (*Thermionic converters, Opera- 
tion), (*Thermionic emission, Experimental 
data), High-temperature research, Electric 
potential, Electric currents, Oscillation, 
Ionic current, Measurement, Spectroscopy, High 
frequency, Temperature, Cesium, Evaporation, 


Line spectrum, Tests, Analysis, Power, Impur- 
ities, Plasma physics, Electrons, Electron 
density, Ions, Photoelectric effect, Tables, 


Photographs, Cathodes. 


Experimental data is reported on a multicapillary 
converter, Converter G, which operated for over 
300 hours. Several types of data were obtained 
including: (1) current-voltage characteristics 
fer the temperature range from 1800 to 2100 K; 
(2) high frequency oscillations; (3) ion current 
measurements; and (4) spectroscopic data. It is 
shown that the data in the temperature range from 
1800 te 2100 K agrees with the random current 
medel of the capillary emitter. For operation at 
2000 and 2100 K the data indicates several com- 
petitive advantages over conventional converters, 
including wider electrode spacings, higher con- 
verter voltage, and lower cesium bath temperature. 
The HF oscillation data shows that the peak cur- 
rent-voltage points form an arc mode character- 
istic. The ion currents at high collector 
temperature appear to be due to cesium atoms 
evaporating from the collector and impinging on 
the emitter surface. Spectrographic data indi- 
cate elevated electron temperatures in the arc 
mode. When HF oscillations are present in the 
passive mode, the line intensities of lower en- 
ergy excited states are increased. (Author) 


AB-410 504 
(TISTP/RLG) 


Div. 25 
OTS price $2.60 


Material Lab., New York Naval Shipyard, Brooklyn. 
THE SHEAR BUCKLING PROPERTIES OF SQUARE PANELS OF 
WOVEN ROVING LAMINATE. 
Final rept., 
by H. V. Cordiano. 20 June 63, 20p. 
Proj. SROO7 03 C4, Task 1009 
NYNS ML Lab. Proj. 5834 2 
Unclassified report 


Descriptors: (*Panels (Structural), Laminates), 
(*Deformation, Tests), Experimental data, Shear 
stresses, Fibers (Synthetic), Loading (Mechan- 
ics), Elasticity, Analysis, Laminated plastics, 
Mechanical properties, Tables. 


Experimental verification has been made of the 
previously developed theoretical analysis, and 
corresponding Jesign data sheet, which permits 
the prediction of critical shear buckling stresses 
for square panels of orthotropic material with 
clamped edges for any angle that the principal 
axis of elasticity makes with the reference edge. 
The theory correctly predicts low values of 
buckling stress for a 135-degree angle for mate- 
tials in which the elastic constants in the two 
Principal directions are widely different. Ex- 
periments with a woven roving laminate, in which 
the ratio of moduli in the principal directions 
is 2:1, show buckling stresses 15 percent lower 
than the predicted values. The differences are 
accounted for by the knowledge that theory pre- 
dictions are about 5 percent high and by 
variations in properties and dimensions of actual 
materials which preclude the development of full 
buckling strength. A recommendation is made to 
utilize the data sheet with due consideration 
given to these differences. (Author) 
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AD-410 519 
(TISTP/RLG) OTS price $4.60 


Quartermaster Research and Engineering Command, 

Natick, Mass. 

A FIELD SURVEY OF THE MICROBIOLOGICAL CONTAMINA- 
TION PRESENT IN JP-4 FUEL AND 115/145 AVGAS INA 
MILITARY FUEL DISTRIBUTION SYSTEM, 
by Morris R. Rogers and Arthur M, 

36p. 

QREC Microbiological deterioration series rept. 
no. 6 Unclassified report 


Kaplan. June 63, 


Descriptors: (*Fuel contamination, Microorgan- 
isms), Aviation fuels, Fuel systems, Storage 
tanks, Rusts (Microorganisms), Molds (Organ- 
isms), Fungi, Bacteria, Filters (Fluid), Water, 
Culture, Culture media. 


The findings of a microbiological field survey as 
conducted on 21 through 25 May 1962 of the fuel 
distribution system at Pease Air Force Base, New 
Hampshire, and its civilian supplier, New England 
Tank Industries, Newington, New Hampshire, are 
presented. Samples of fuel (JP-4 and 115/145 
Avgas) and water, when present, from seven loca- 
tions in the system were cultured for microbial 
contamination immediately after sampling using 
membrane filter or standard water dilution tech- 
niques. Bacteria were present in the fuels in 
higher numbers than fungi. Bacterial counts 
ranged from a low of 3 to more than 42 per 500 ml 
wfl, whereas the estimated fungal count ranged 
between 2 to 18 per 500 ml of fuel with no signif- 
icant buildup noted at any of the sampling sta- 
tions, The fuel handling procedures now employed 
did not eliminate the organisms from the fuel. 
Until a direct correlation can be made between 
the presence of microorganisms and the incidence 
of fuel problems, a finite numerical microbial 
quality standard for a fuel distribution system 
cannot be set. (Author) 





AD-410 520 Div. 25, 17 
(TISTP/RLG) OTS price $1.00 


Stanford U., Calif. 

INFLUENCE OF GRAIN BOUNDARIES ON HIGH TEMPERATURE 

STRENGTH OF POLYCRYSTALLINE SOLIDS, 

by Herbert J. Busboom, Jack L. Lytton, and 

Oleg D. Sherby. 15 May 63, 18p. TR no. 2; DMS 

R63 7 

Contract Nonr22560, Proj. NRO3i 682 
‘Unclassified report 


Descriptors: (*Grain structure (Metallurgy), 
Aluminum), (*Creep, Shear stresses), High tem- 
perature research, Particle size, Deformation, 
Aluminum alloys, Iron alloys, Stresses, Anal- 
ysis, Recrystallization, Photographic analysis, 
Photographs. 


Grain boundaries may influence high temperature 
strength in many ways: as barriers to disloca- 
tion motion, as sources or sinks of vacancies and 
dislocations, and by grain boundary shearing. In 
all of these considerations the type of boundary 
must be taken into account. Experimental results 
on the influence of grain size on creep of alu- 
minum suggest why coarse grain materials are 

often stronger in their steady state creep resist- 
ance over fine grain materials. As-recrystallized 
fine grain aluminum is weak because it usually 
contains high angle random boundaries and as such 
can easily deform by boundary shearing; in addi- 
tion, such boundaries may be good sources or sinks 
of dislocations and vacancies. On the other hand, 
coarse grain aluminum is strong because it devel- 
ops subgrains during creep; the subgrain bound- 
aries, which consist of dislocations, are good 
barriers to dislocations, and these boundaries do 
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not exhibit shearing. The strength of the sub- 
grain boundary formed during creep of coarse 
grain aluminum appears to be strongly dependent 
-on purity; addition of 250 atom parts per million 
iron increases the steady state creep resistance 
of coarse grain aluminum by one thousand times 

at 400 C. (Author) 
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Columbia U. School of Engineering, New York. 
A FORMAL SOLUTION TO MAXWELL'S EQUATIONS FOR 
GENERAL LINEAR MEDIA, 

by Paul Diament. 15 May 63, 85p. SR783 CU1 63 
Contract AF19 628 2461, Proj. 4600, Task 460004 
AFCRL 63 150 Unclassified report 


Descriptors: (*Electromagnetism, Mathematical 
analysis), (*Partial differential equations, 
Linear systems), Theory, Electric fields, 
Magnetic fields, Electric currents, Operators 
(Mathematics), Matrix calculus, Vector 
analysis, Transformations (Mathematics), 
Integral equations, Propagation, Electro- 
magnetic waves, Matrix algebra, Polynomials. 


Maxwell's equations for linear media are reformu- 
lated through linear operator and generalized 
transform techniques into an equivalent matric 
integral equation. An explicit formal solution 
to the equation is obtained recursively, provid- 
ing a sequence of operations to be applied to 

the electrical parameters of the medium to yield 
the characteristic existence conditions, the set 
of normal modes, and the electromagnetic fields 
in response to given sources. The results are 
applicable to time-invariant, linear media which 
may be inhomogeneous, anisotropic, nonuniform, 
dissipative, dispersive, with any source 
distribution, (Author) 











AD-410 529 Div. ade 12 
(TISTP/RLG) OTS price $1.75 


Technische Hochschule, Munich (Germany). 
INVESTIGATION OF THE DISTRIBUTION OF TENSION IN 
NOTCHED CONSTRUCTION ELEMENTS 

by H. Neuber. May 63, 5d4p. 

Contract AF61 052 200, Proj. 7351, Task 735106 
ASD TDR63 361 Unclassified report 


Descriptors: (*Structural parts, Stresses) 
(*Deformation, Sheets), Materials, Theory, 
Distribution, Experimental data, Fatigue 
(Mechanics), Measurement, Photoelasticity, 
Aluminum alloys, Shear stresses, Statics, 
Tests, Strain gages, Steel, Plasticity, 
Stainless steel. 


A new treatment of stress- and strain concentra- 
tions for -special non-linear deformation law for 
shear is presented. A relation is obtained by 
which the real notch stress can be evaluated 

from the nominal stress and the elastic stress 
concentration factor. Static and fatigue tests 
are given for variously notched specimens. The 
strain-measurements were performed by electrical 
Strain gages; additional measurements were made 
by means of the photoelastic stress-coat method. 
The aim of the static tests was die investiga- 
tion of the notch-angle influence on the elastic 
stress concentration factor for tension and bend- 
ing, the determination of the stress- and strain 
distribution in the elastic and plastic range 
respectively, and also the dependence of the 
stress concentration factor on the nominal stress 
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for the materials used (Steel St.00.12, St.00.21, 
Aluminum alloy Velodur). The result of the 
fatigue tests was the establishment of Wohler- 
curves for two different specimen shapes (bars 
with central holes) and their comparison with 
the Wohler-curve of the corresponding unnotched 


specimen, (Author) 





AD-410 545 Div. 25 
(TISTP/JP) OTS price $1.10 


Northwestern Technological Inst., Evanston, Ill, 
THERMOELECTRIC POWER IN NONSTOICHIOMETRIC 
ALPHA-Nb205, 

by R. F. Janninck and D. H. Whitmore, 29 Mar 63, 
9p. TR4 

Contract Nonri122816, Proj. NRO32 459 

AEC Rept. no. NP12698 Unclassified report 


Descriptors: (*Thermoelectricity, Crystal 
structure), (*Oxides, Thermoelectricity), 
(*Niobium compounds, Oxides), Powders, Semi- 
conductors, Ions, Electrons, Entropy. 





Thermoelectric power measurements have been 
made on nonstoichiometric alpha-Nb205 over the 
temperature range from 300 to 1270 K. The meas- 
urements show that, for all compositions in the 
Single-phase, alpha-Nb205-x region (0.0012 ¢< + 

< 0.1545), the majority charge carriers are 
electrons. These thermoelectric power data have 
been interpreted in terms of a simple semi- 
conductor exhibiting conduction in a narrow d- 
band with the conduction electrons being assigned 
an effective mass equal to four times that of the 
rest mass. (Author) 


AD-410 547 Div. 25, 27 
(TISTP/JP) OTS price $9.60 


Research and Advanced Development Div., AVCO 
Corp., Wilmington, Mass. 
PLASMA PROPERTIES IN THE PLUME OF SOLID- 
PROPELLANT MOTORS CONTAINING CsNO3 AND KNO3, 
by K. Baldwin, J. Eckerman, R, Williamsor and 
R. Buck, 15 July 63, 112p. RAD TM63 14 
Contract AFO4 694 239 

Unclassified report 


Descriptors: (*Plasma jets, Rocket motors 
(Solid propellant)), (*Electron density, 
Measurement), (*Rocket motors (Solid propel- 
lant), Altitude chambers), Cesium compounds, 
Nitrogen compounds, Oxides, Potassium com- 
pounds, Exhaust flames, Recombination reac- 
tions, Microwave equipment, Thrust, 


Three series of tests were conducted at the Naval 
Research Laboratory high-altitude chamber to 
measure the performance of Al:CsNO3 and Al:KNO3 
solid=-propellant rocket motors. Motor operating 
parameters were measured, The plume was probed 
with a microwave system to measure the electron 
density at an ambient pressure of 1 torr, The 
plume electron density profile as a function of 
radius and the recombination rate as a function 
of radius were determined, Electron densities 
of the order of 10 to the 12th power cu cm and 
recombination rates of the order of 10 to the 
-8th power cu cm/sec were measured, (Author) 













AD=-. 
\TIS 


Nav: 
Cal 
HEA’ 
AND 
Fin 
by | 
Pro 
NCE 


Ce ee ot hoe =) 


Exp 
tra 
dro 
was 
the 
eth 


fil 





AD-410 564 
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Div. 25, 30, 13 


Naval Civil Engineering Lab., Port Hueneme, 
Calif. 

LOW-FREQUENCY SHIELDING 
DUCTIVE GLASS, 

by H. A. Lasitter. 
Proj. Y FOO6 09 206 
NCEL R242 


EFFECTIVENESS OF CON- 


20 May 63, dip. 


Unclassified report 


Descriptors: (*Glass, Shielding), (*Electro- 
magnetic waves, Low frequency), Mathematical 
models, Absorption, Reflection, Films, Thick- 
ness, Electrical conductance, Experimental data, 
Coatings, Permeability Cieedbéie). Attenuation, 
Analysis, Wave transmission, Theory. 


The shielding effectiveness of conductive glass 
at low and intermediate frequencies (100 ke to 
1,000 mc) was investigated. A mathematical model 
was used to describe the absorption and reflec- 
tion. This model is based on a film applied to 
the glass substrate which represents a barrier 
with finite thickness and relative conductivity. 
Experimental data agreed well with theoretical 
calculations, Coated glass exhibits a permea- 
bility similar to that of free space, so that 
low-impedance attenuation is limited to the con- 
ductivity of the film. The analysis‘is primarily 
concerned with high-impedance, near-field inci- 
dent waves. Transmission in the visible spectrum 
was also determined for several 4- by 4-inch 
conductive glass samples which vary in surface 
resistance from 9 to 125 ohms/square. Larger 
samples (8 by 3 feet) of conductive glass were 
also investigated. (Author) 


AD=-410 566 
(TISTP/RLG) 


Div. 25 
OTS price $1.60 


Naval Civil Engineering Lab., Port Hueneme, 
Calif. 

HEAT-TRANSFER STUDIES OF DROPWISE CONDENSATION 
AND THIN-FILM EVAPORATION, 
Final rept., 

by C. Saturnino. 30 June 63, 
Proj. ¥ RO11 01 009 
NCEL R 255 


18p. 


Unclassified report 








Descriptors; (*Heat transfer, Water), 
(*Evaporation, Films), (*Condensation, Drops), 
Evaporators, Experimental data, Heat exchangers, 
Polymers, Heat transfer coefficients, 

Thickness, 


Experiments were conducted to investigate heat- 
transfer rates from water-film evaporation and 
dropwise condensation. Dropwise condensation 
was induced by coating the external surface of 
the heat-exchanger tubes with a polytetrafluoro- 
ethylene polymer, and film evaporation was 
obtained by allowing water to fall in a thin 
film around the surface of the tube. The effect 
of tube length and feed flow on the over-all 
heat-transfer coefficient was also investigated, 
The over-all heat=transfer coefficients obtained 
from the dropwise condensation experiments were 
Considerably greater than those obtained from 
the film-type condensation experiments conducted 
to obtain comparison data, Over-—all heat- 
transfer coefficients as high as 4000 Btu/sq 
ft/F/hr were obtained from the dropwise condensa- 
tion experiments as compared to values of about 
700 Btu/sq ft/F/hr that were obtained from the 
film-type condensation, The results of thin- 
film evaporation on the intended surface of the 
tube were inconclusive. (Author) 
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AD-410 574 Div. 25 
(TISTP/RLG) OTS price $10.10 


Cornell U., Ithaca, N. Y. 

THE PHOTOIONIZATION CROSS SECTION OF NEON FROM 

80A TO 600A, 

by D. L. Ederer. June 63, 95p. TR10 

Contract Nonr40137, Proj. NR17 625 
Unclassified report 


Descriptors: “(*Ionization, Photons), (*Neon, 
Absorption spectrum), Photoelectric effect, 
Theory, Nuclear cross sections, Experimental 
data, Photometers, Measurement, Spectro- 
photometers, Spectrum analyzers, Tables, 
Geiger counters. 


The photoionization cross section of neon was 
measured. The range of measurements extended 
from 80A to 600A. It is worthwhile to attempt 

to improve the existing measurements because of 
the theoretical importance of the photoioniza- 
tion cross sections of the rare gases. Recently 
an improved technique for absorption measurements 
was devised and the photoionization cross section 
of Hei2 was investigated using it. This technique 
permitted the gas to be confined in a cell in- 
stead of filling the spectrograph. Another re- 
finement in the experimental procedure was to 
use a GM (Geiger Muller) counter besides the 
photographic plate as a detector of radiation. 
Both the photographic and the counting method 
could then be compared for reliability. The main 
purpose of the experiment was to repeat the 
measurements of Po Lee and Weissler, and Ditch- 
burn using the cell technique and to extend the 
measurements to shorter wavelengths (higher 
photon energies). Another aim of this experi- 
ment was to determine the magnitude of the L1 
discontinuity more accurately using counting 
techniques. (Author) 





AD-410 584 
(TISTP/WH) 


Div. 25 
OTS price $12.50 


Carnegie Inst. of Tech., Pittsburgh, Pa. 
INVESTIGATION OF PROBLEMS IN THE OPTIMAL CONTROL 
OF LINEAR MULTI-DIMENSIONAL SYSTEMS. 
by John J. O'Donnell. June 63, 1164p. 
Grant NSF GP39 

Unclassified report 


Descriptors: (*Control systems, Feedback), 
(*Linear systems, Control systems), Differen- 
tial equations, Numerical methods and proce- 
dures, Matrix algebra, Algebras, 


The results are presented of the investigation of 
several problems encountered in both the mathe- 
matical theory and engineering applications of 
optimal control. A complete and exact mathe- 
matical treatment with engineering interpreta- 
tions is given of the new concept of a minimal- 
input controlled plant for linear stationary sys- 
tems. The minimal number of inputs to completely 
control a plant is shown to be equal to the 
largest number of blocks associated with any one 
eigenvalue in the Jordan canonical form of the 
plant matrix. In order for the controlled plant 
to be completely controllable with this minimal 
number of inputs, the input matrix must have a 
definite structure. A strictly numerical tech- 
nique is given for all computations necessary to 
the realization of minimal-input control. The 
optimal control law for a linear time-varying 
plant with a quadratic performance criterion is 
derived in a feedback form. In applying minimal- 
time, bang-bang control to a linear plant, errors 
occur in the physical realization of the switch- 
ing function. For a linear, stationary, two- 
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dimensional plant with distinct, non-zero poles 
and a@n.almost optimal switching curve, there is 
derived both upper and lower bounds on the limit- 
cycle behavior. These bounds are shown to hold 
for the real pole plant with a switching time 
delay. (Author) 








AD-410 735 Div. 25 
(TISTP/JP) OTS price $6.60 


General Technology Corp., Torrance, Calif. 
BASIC MECHANISMS OF NONCONDENSABLE GAS CRYO- 
PUMPING, 

July 63, 58p. 

Contract AF40 600 941, Proj. 6950, Task 695001 
AEDC TDR63 147 Unclassified report 


Descriptors: (*Cryogenics, Thermodynamics), 
(*Water vapor, Condensation), (*Gases, Adsorp- 
tion), Argon, Helium, Hydrogen, Hydrates, Low 
temperature research, Nitrogen, Solubility, 
Water, Vacuum apparatus, Vacuum pumps, Ice. 


Systematic measurements are reported on the rate 
at which argon and nitrogen are trapped by water 
as it condenses under vacuum onto a 77 K surface. 
For condensation rates between 10 to the 15th 
power and 10 to the 18th power molecules per sq. 
cm -sec. and noncondensable partial pressures 
between 0.000001 and 0.1 torr, trapping rates are 
proportiona} to condensation rate and a concen- 
tration of adsorbed gas. The latter are described 
by Langmuir isotherms with characteristic pres- 
sures for saturation of 0.0025 torr and 0.0035 
torr for nitragen and argon respectively. Inde- 
pendent adsorption measurements show that quantity 
of gas adsorbed is proportional to mass of con- 
densate (approximately 600 sq. meters per gram) 
and depends on pressure identically with the trap- 
ping. Apparent trapping due to adsorption on 
surface area generated during condensation is 

only about 7% of actual trapping. All the results 
are consistent with a mixed phase for the con- 
densate of which approximately 10% is the 12A gas 
hydrate, (Author) 







AD-410 745 Div. 25 
(TISTP/RLG) OTS price $4.60 


Rocketdyne, Canoga Park, Calif. 

VIBRATIONS OF ORTHOTROPIC THICK CYLINDRICAL 

SHELLS, 

by I. Mirsky. 18 July 63, 47p. Rept. no. R5273 

Contract Nonr385800, Proj. 064 469 
Unclassified report 


Descriptorss (*Structural shells, Cylindrical 
Semhaahe (*Vibration, Theory), Numerical anal- 
ysis, Stresses, Elasticity, Membranes, Rotation, 
Shear stresses, Deformation, Propagation, Thick- 
ness, Materials. 


An approximate theory of vibrations of ortho- 
tropic thick cylindrical shells, in which the 
effect of transverse normal stress is retained, 
is deduced from the three dimensional theory of 
elasticity. The present theory contains, in 
addition to the usual membrane and bending terms, 
the influence of rotatory inertia and transverse 
shear deformation. As an application, the propa- 
gation of free harmonic waves in an infinite 
cylindrical shell is studied. Numerical results 
are given for relatively thin and thick shells 

ef isotropic and non—isotropic materials. (Author) 
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AD-410 836 Biv. 25 
(TISTP/RLG) OTS price $7.60 


Electrical Engineering Research Lab., U. of 
Texas, Austin, 

CONSIDERING FOREST VEGETATION AS AN IMPERFECT 
DIELECTRIC SLAB, 

by D. J. Pounds and A. H, LaGrone, 31 May 63, 
66pe Rept. no. 6 53 

Contract AF19 604 8038, Proj. 4603 

AFCRL 63 483 Unclassified report 





Descriptors: (*Dielectric properties, Trees), 
Dielectrics, Electrical conductance, Wood, 
Mixtures, Theory, Measurement, Attenuation, 
Tables, Statistical analysis, Electrical 
properties, Forestry. 


A method for representing a grove of trees by an 
imperfect dielectric slab is developed and 
illustrated, The method considers leaves as 
conducting bodies and bark and wood as dielectric 
bodies using artificial dielectric and dielectric 
mixture theory to compute the real part of the 
dielectric constant of the proposed slab. The 
imaginary part of the dielectric constant of the 
slab is computed from measured attenuation data, 
The method is illustrated using data from a real 
forest to compute the characteristics of an 
imperfect dielectric slab. (Author) 


AD-410 838 Div. 25 
(TISTP/TL) OTS price $6.60 


Pennsylvania State U., University Park. 
TRANSIENT ANALYSIS OF OBLIQUE IMPACT. 
Interim tech. rept. no. 1, 
by William Lawhead and Norman Davids. 1 Mar 63, 
56p. 
Contract DA31 124ARO0(D) 67 

Unclassified report 


Descriptors: (*Sheets, Stresses), (*Mechanical 
waves, Propagation), Integral transforms, 
Numerical analysis, Impact shock, Wave trans~ 
mission, Mathematical prediction, Projectiles, 
Analysis, Elasticity, Failure (Mechanics), 
Magnus force, Special function, Bessel 
function, Tensile properties, Loading, Shear 
stresses. 


An analysis is carried out of the propagation of 
stress waves from an oblique unit step pulse con- 
centrated at a point on the upper surface of an 
infinite plate whose thickness is of the order 

of magnitude of a wave length. The expansion 
method used by Mencher in his buried source 
problem is employed to separate successively re- 
flected waves of increasing time delay. A 

problem of determination of a Laplace transform 
and its inversion is encountered and is solved 

by inspection with use of Cagniards artiface. 
Stress expressions and sets of numerical principal 
stress values are obtained for the stress state 

at points along the z-axis. The sets of numeri- 
cal principal stress values are for oblique angles 
of incidence of 30 and 60 degrees. Stress sur- 
faces are then drawn to illustrate the principal 
stress state variation with time and the jump 
discontinuity wave fronts signaling respective 
wave arrivals. (Author) 
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Electrical Engineering Research Lab., U. of 
Texas, Austin. 
THE DESIGN OF AN ENCLOSURE FOR THE INVESTIGATION 
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OF ATMOSPHERIC THERMAL RADIATION PHENOMENA. 
Final rept., 

by Claude E. Duchon and Glen E. Willis. 

31 Mar 63, 29p. Rept. no. 4 08 


Contract AF19 604 7279, Proj. 7655, Tasks 76554 
and 76551 


AFCRL 63 496 Unclassified report 


Descriptors: (*Heat transfer, Infrared radia- 
tion), (*Infrared radiation, Measurement), 
(*Thermal radiation, Atmosphere), Convection, 
Radiometers, Containers, Construction, Aluminum 


alloys, Polyethylene plastics, Absorption, 
Reflection. 


The influence upon each other of turbulent and 
radiative heat transfer in the lowest few meters 
of the atmosphere has stimulated interest in 
finding a means of eliminating turbulence while 
at the same time permitting longwave radiation 
to continue unimpeded. The purpose is to 
investigate meteorological phenomena in an 
environment where the primary mechanism for 

heat transfer is infrared radiation. To effect 
the elimination of mixing, an enclosure was 
designed to be placed over the ground at night, 
The enclosure consists of four highly polished 
aluminum walls and a polyethylene film cover. 
The major problem in the use of the enclosure is 
the thermal effects of the walls on the internal 
environment. Currently an attempt is being 

made to evaluate the importance of these effects 
based on both theoretical and experimental 
grounds, (Author) 


AD-410 859 Div. 25 
(TISTP/WH) OTS price $2.60 


MITRE Corp., Bedford, Mass. 

THE TRANSMISSION OF STRESS WAVES AT AN INTERFACE 
SEPARATING LIQUID AND VOIGT SOLID, 

by C. C. Mow. Oct 61, 17p. Rept. no. SR28 
Contract AF33 600 39852, Proj. 600 

ESD TDR63 396 Unclassified report 


Descriptors: (*Mechanical waves, Wave trans- 
mission), (*Viscoelasticity, Solids), (*Wave 
transmission, Liquids), Underground struc- 
tures, Nuclear explosions, Stresses, Acoustics, 
Pressure, Tensor analysis, Vector analysis. 


The problem of wave transmission between liquid 
and visco-elastic solid of Voight-type is solved 
in this report. Results indicated that for low 
frequency waves the transmission coefficient is 
the same as that for wave transmission between a 
liquid and an elastic solid, and that the trans- 
mission coefficient for the high frequency com- 
ponents approaches that of the rigid boundary 
case. Numerical results are obtained for inter- 
mediate frequencies. (Author) 


AD-410 893 Div. .2§, 14 
(TISTM/AMS) OTS price $.75 


Brussels U, (Belgium). 

VAPORIZATION OF COMPOUNDS AND ALLOYS AT HIGH 
TEMPERATURES. PART XI. CORRELATION OF DISSOCIA- 
TION ENERGIES OF GASEOUS MOLECULES AND OF HEATS 
OF VAPORIZATION HETERONUCLEAR DIATOMIC MOLECULES. 
Final rept., Apr 62-Apr 63, 

by R. Colin and P,. Goldfinger. May 63, 20p. 
Contract AF61 052 225, Proj. 7350, Task 735001 
WADD TR60 782, pt. 11 Unclassified report 


Descriptors: (*Vaporization, Chemical com- 
sauuital (*Molecules, Transition elements), 
Gallium compounds, Dissociation, Energy, 
Stability, Chemical bonds, Gases, Monoxides, 
Oxides, Solids, Enthalpy, Sulfides, Selenides, 


PHYSICS - Division 25 


Germanium compounds, Tellurides, Equations of 
state, Calcium compounds, Scandium compounds, 
Titanium compounds, Vanadium compounds, Chromium 
compounds, Manganese compounds, Iron compounds, 
Cobalt compounds, Nickel compounds, Copper 
compounds, Zinc compounds. 


Thermodynamic equations characterizing the 
chemical stability of heteronuclear diatomic 
molecules AB are presented. These equations 
permit one to predict the conditions in which 

yet unknown molecules can be observed. The 
chemical stability of the transition element 
chalcogenides is discussed. A similarity in 
trend of the heat of vaporization of transition 
elements, the lattice energy and the dissociation 
energy of their chalcogenides is noted. (Author) 


AD-410 897 Div. 25, 30 
(TISTP/WH) OTS price $2.25 


Battelle Memorial Inst., Columbus, Ohio. 
DEVELOPMENT OF AN ANALOG MULTIPLIER, BASED ON 
THE HALL EFFECT, 

Final rept., Apr 59—Apr 63, 

Apr 63, 75p. 

Contract AF33 616 6375, Proj. 6114, Task 611408 
AMRL TDR63 50 Unclassified report 


Report on Simulation Techniques for Aerospace 
Crew Training, 


Descriptors: (*Hall effect, Analog systems), 
(*Analog systems, Hall effect), Semiconductor 
devices, Semiconductors, Errors, Mathematics, 
Silicon, Germanium, Intermetallic compounds, 
Arsenides, Gallium compounds, Indium compounds, 
Antimony alloys, Magnetic fields, Magnetic 
cores, Circuits, Nonlinear systems, 


The development is described of fabrication 
techniques for construction of a silicon Hall ef- 
fect element with characteristics suitable for 
application in an analog multiplier. The rel- 
ative merits of various semiconductor materials 
are considered, and the reasons for the selection 
of silicon are outlined, The considerations 
necessary for the design of the element package 
structure are developed, and the tests required 
to characterize the Hall element in terms of 
electronic design parameters are also developed, 
Approximately 24 successful silicon elements 

were processed, and three pairs were mounted in 
Suitable magnetic structures so as to obtain 
Complete element packages. Experimental tran= 
sistorized circuitry was constructed for use with 
these element packages in order to exhibit the 
ability of the silicon Hall device to multiply. 
(Author) 


AD-410 921 Div. 25 
(TISTP/JW) OTS price $3.60 


Sheffield U. (Gt. Brit.). 

FURTHER STUDIES OF IODINE ATOM RECOMBINATION, 
Technical rept. no. 5 (Final), 1 Jan=-31 Dec 62, 
by George Porter and Syed K. Hussain, 31 Dec 62, 
Iv. 


Unclassified report 


Descriptors: (*Iodine, Recombination reac- 
tions), (*Atomic properties, Nitrogen com- 
pounds), Oxides, Degradation, Chemical proper- 
ties, Radiation effects, Energy. 


Identifiers: 1962. 
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An interpretation of the results on iodine atom 
recombination in nitric oxide is given, which 
makes possible the separate determination of the 
equilibrium constant K and the rate constant of 
the reaction I + NOI — NO + I sub 2. Further 
experimental work on this reaction is reported 
and the construction of a new improved flash 
photolysis apparatus is described. (Author) 


AD-410 925 Dive, 25:9 
(TISTP/RLG) OTS price $6.60 


General Electric Co., Schenectady, N. Y. 
THEORETICAL INVESTIGATION OF OIL BACKSTREAMING 
THROUGH A VACUUM TRAP, 

by C. Tsonis, D. H. Holkeboer and 0. W. Jones. 
July 63, 58p. 

Contract AF40 600 954, Proj. 7778, Task 777801 
AEDC TDR63 149 Unclassified report 


In cooperation with Aero Vac Corp., Troy, N. Y. 


Descriptors: (*Diffusion pumps, Oils), (*Fluid 
flow, Theory), (*O0il seals, Design), Vacuum 
seals, Vacuum apparatus, Geometry, Conden- 
sation, Molecules, Diffusion, Pressure, 
Operation, Contamination, Analysis. 


The phenomena of oil backstreaming through an 
optically tight, liquid nitrogen-cooled 36-in. 
diameter elbow trap is analyzed. Trap geometry is 
studied in conjunction with the effects of con- 
densation coefficient, molecular collision, dif- 


fusion, and gas sweeping effects. Four modes of 
oil escape are considered for operating pressures 
ranging from the molecular to the continuum flow 
region: (1) oil transfer by single bounce, (2) 
oil trangfer by oil-to-oil collision, (3) oil 
transfer by oil-to-air collision, and (4) oil 
transfer by diffusion and sweeping action. 
(Author) 





AD-410 977 Div. 25, 2 
(TISTA/GEC) OTS price $7.60 


Navy Mine Defense Lab., Panama City, Fla. 
THE PROPAGATION AT SHORT RANGES OF ELASTIC 
WAVES FROM AN IMPULSIVE SOURCE AT A LIQUID- 
SOLID INTERFACE ~- FLUID-SOLID MODEL, 

by Frank R. Spitznogle. June 63, 7Op. 
Subproject no, SFO11 01 01, Task 2612 

NMDL Rept. 195 Unclassified report 





Descriptors: (*Ocean bottom, Acoustic prop- 
erties), Surface properties, Underwater sound 
generators, Pressure, Liquids, Solids, Under- 
water sound signals, Theory, Low frequency, 
Sound transmission, Mathematical analysis, 
Reflection, Model tests. 





An investigation of the propagation of an impul- 
sive sound front near a model ocean floor at 
very near ranges is presented. Prior theoretical 
endeavors in the field are analyzed and a recent 
theory by E. Strick on the subject is considered 
in detail. The theory advanced by Strick is the 
first practical theory that can treat the ocean 
floor as a rigid solid (instead of a liquid) 

and still be valid at ranges of a few wave- 
lengths or less. Experimental data is presented 
for model ranges varying from 0.2 mean wave- 
lengths to 2.0 mean wavelengths, and theoretical 
comparisons attest to the validity of the theory 
at such ranges. It is believed that this theory 
will prove useful in predicting the pressure 
response at the ocean floor near an impulsive or 
explosive sound source. (Author) 








AD-410 984 Div. 25 
(TISTP/RLG) OTS price $9.10 


RCA Labs. Div., Radio Corp. of America, 
Princeton, N.J. 

FUNDAMENTAL STUDIES OF THE CESIUM ARC-MODE 
THERMIONIC CONVERTER. 

Annual technical summary rept., 
31 May 63, 

by Fred M. Johnson. 31 May 63, 89p. 
Contract Nonr3826 00 


1 May 62- 


Unclassified report 


Descriptors: (*Thermionic converters, Cesium 
electron tubes), Experimental data, Optical 
analysis, Impurities, Vapors, Mass spectros-— 
copy, Additives, Hydrogen, Theory, Electrons, 
Temperature, Ionization, Excitation, Molecules, 
Tables, Power, Plasma physics, Intensity, 
Resonance, Analysis, Operation, Ions, Molecular 
spectroscopy, Gases, Energy. 


An experimental study was made using optical and 
electrical techniques relating to the fundamental 
processes associated with the high-pressure 
(similar to 1/2 - 2 torr), low-voltage cesium 

arc thermionic converter. Seven different opti- 
cal methods were employed. Impurities present 

in the cesium vapor were analyzed by means of a 
mass spectrometer and the effects of gas additives 
were investigated. Hydrogen gas is the most 
damaging impurity since it causes an increase in 
the electron temperature and participates in 
hydrocarbon synthesis. A theory of the arc-mode 
operation was developed based on the optical re- 
sults. The predicted IV-curve was in good agree- 
ment with the experimental results. The measured 
electron temperatures were in the 1750 = 2200 K 
range. A discussion of the ionization mechanism 
is given: lLlonization by cumulative processes in- 
volving excited molecular cesium molecules is 
favored from an energy standpoint. (Author) 


AD-411 143 Day, <25 
(TISTM/REB) OTS price $1.60 













Ohio State U., Research Foundation, Columbus. 
DIFFUSION OF IMPURITIES INTO SILICON THROUGH 
AN OXIDE LAYER, 
Quarterly technical rept. no. 9, 1 Jan-31 Mar 63, 
by M. O. Thurston, R. B. Menon, and J. C. C. 
Tsai. May 63, 12p. Rept. no. RF1233 9Q 
Contract DA36 039sc87426 

Unclassified report 


Descriptors: (*Silicon, Impurities), (*Phos- 
phorus, Diffusion), Silicon compounds, Oxides, 
Tracer studies, Surface properties, Films. 





Radioactive tracer measurements and theoretical 
calculations have been continued in an attempt 


to clarify the surface and interface conditions 
during diffusion of phosphorus into silicon 
through an oxide layer. 


(Author) 


ADw411 158 Div. 25, 12 
(TISTP/JP) OTS price $5.60 


Pan American World Airways, Inc., Patrick Air 
Force Base, Fla, 
THE LAUNCH CINE-SPECTROGRAPH PROGRAM, 
by John L, Streete, Warren W, Kurz, and 
S. S. Ballard. 25 Apr 63, 5Ap. 
Contract AFO8 606 5300 
MTC TDR63 5 
Unclassified report 


Descriptors; (*Spectrographic cameras, Guided 
missile ranges), (*Exhaust flames, Molecular 
spectroscopy), (*Spectrum analyzers, Mobile), 
Spectra (Visible and ultraviolet), Spectra 
(Infrared). 








A cine=spectrograph was constructed and operated 
on the Atlantic Missile Range to analyze spectra 
from missile plumes. Missile test data and 
analysis are included in addition to a description 
of the system, (Author) 


AD-411 185 


Div. a0. 
(TISTP/MFA 


> 
OTS price $6.60 
Stanford Research Inst., Menlo Park, Calif. 
COUPLED MODE THEORY FOR ADVANCED MICROWAVE 
DEVICES. 
Interim rept. no. 5, 
by M. C. Pease and C. W. Barnes. June 63, Iv. 
Contract AF33 657 8343, SRI Proj. 4052 
Unclassified report 


Descriptors: (*Microwaves, Propagation), 
(*Algebras, Theory), Numerical analysis, Oper- 
ators (Mathematics Differential equations, 
Matrix algebra, Vector analysis, Microwave 
equipment. 


A study was made whose purpose was to develop and 
apply a generalized theory of the coupling of 
modes of propagation such as occur in distributed 
microwave device. Certain basic concepts and 
techniques were developed that appear to be of 
great potential value to the analysis and under- 
standing of such devices. Some of the essential 
concepts and basic theorems of Lie algebras are 
presented. While much of the material is not new, 
it has been recast into a form that makes apparent 
its connection to coupled mode problems. The 
theory of projection operators is presented. This 
is a field that has been a major importance in 
various quantum mechanical problems. It is, in 
effect a generalization of the dyads that were 
used previously, and were found to be a powerful 
tool for coupled mode theory. There is at least 
the possibility that the added flexibility of the 
projection operators will be useful in the study 
of practical problems. Some of the techniques of 
approximate analysis are reviewed and compared. 
What appears to be a new method with some impor- 
tant advantages is reported. This method uses a 
transformation to a helical coordinate system, 
followed by the use of the matricant as an 


approximation method. (Author) 
AD-411 207 Div. 25 
(TISTP/WH) OTS price $1.60 


Foreign Tech Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 
COMPUTING AN OSCILLATING SYSTEM FOR STABILITY 
WITH THE AID OF COMPLEX COORDINATES, 

by A. N. Obmorshev. 18 June 63, 12p. 

FTD TT63 329 Unclassified report 


Descriptors: 
(*Oscillation, 
algebra, 


(*Stabilit Gyroscopes), 
Equations), Motion, Matrix 
Partial differential equations. 


AD-411 237 


Div. 25 
(TISTP/RLG) 


OTS price $1.10 


Westinghouse Electric Corp., Pittsburgh, Pa. 
SPIN-LATTICE RELAXATION OF F-CENTERS IN POTASSIUM 
CHLORIDE, 

Quarterly scientific rept. no. 2 
by D. W. Feldman, R. W. Warren and J. G. 
Castle, Jr. 5 May 63, 7p. 63 928 110R1 

Contract AF19 629 1640, Proj. 4608, Task 460803 
AFCRL 63 147 Unclassified report 


PHYSICS - Division 25 


Descriptors: (*Potassium compounds, Chlorides), 
(*Color centers, Cryogenics), (*Nuclear spins, 
Relaxation time), Magnetic fields, Mathematical 
models, Hyperfine structure, Nuclei, Theory, 
Experimental data, Temperature, Measurement, 
Molecular electronics, 


The spin relaxation of F-centers in KC1 was ob- 
served between 2 degrees K and 150 degrees K and 
for applied magnetic fields, H, from one oersted 
oersteds, Predictions from a model in 
which the dominant spin-lattice interaction is the 
hyperfine coupling to nearby muclei are consistent 
with the experimental results. The value of the 


to 10,000 


spin-lattice relaxation time was found. (Author) 
AD-411 246 Div. 25 

(TISTM/EJH) OTS price $3.60 

Polymer Research Inst., U. of Mass., Amherst, 


A LATTICE MODEL FOR SCATTERING FROM POLYMER 
FILMS I, 


by Richard S. Stein and Sue N. Stidham, 
10 Sep 62, 1v. 
Contract Nonr335701, Proj. NR35637 


ONR TRAY Unclassified report 
Descriptors: (*Crystal lattices, Models 
(Simulation)), (*Polymers, Crystal lattices), 
(*Scattering, Crystal lattices), Films, Models 


(Simulation), 


Light, Polarization, 
(Computers), 


Programming 
Mathematical analysis, 

A crystalline polymer is represented by a lattice 
model in which the correlation in orientation of 
optic axes of crystallites is represented by 
assigning four possible orientation directions 
to lattice cells, These orientation directions 
are sequentially assigned by computer by making 
use of some assumed probability rules defining 
the correlation, An example of a typical 2- 
dimensional lattice generated in this manner is 
given for ‘random-correlation.' V sub v and 

H sub v scattering patterns are calculated by 
computer for the lattice. (Author) 


AD-411 248 
(TISTP/ JP) 


Div. 25 
OTS price $5.60 


Air Force Inst. of Tech., Wright-Patterson Air 

Force Base, Ohio. 

TEMPERATURE DEPENDENCE OF SECOND HARMONIC 

GENERATION IN TRIGLYCINE SULPHATE, 

by Charles Stanley Bender. June 63, 5ip. 
Unclassified report 


Descriptors; (*Harmonic oscillators, Lasers), 
(*Crystals, Excitation), (*Ferroelectric 
crystals, Temperature), Ruby, Polarization, 
Electric fields. 


The light beam from a ruby laser is shined on a 
crystal and the output light from the crystal 

is examined by a monochromator, It is found 

that at temperatures near the Curie point, 
approximately 47 C, the harmonic component of 
radiation from triglycine sulphate disappears. 
Furthermore, the harmonic generation is a 
continuous function of temperature, In addition, 
the amount of second harmonic radiation from 

a triglycine sulphate crystal depends on the 
temperature history of the crystal. This effect 
is similiar to the well known thermal hysteresis 
effect normally observed in ferroelectric crystals 
such as triglycine ‘sulphate. (Author) 
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AD-411 257 Div. 25 
(TISTM/REB) OTS price $2.50 


RCA Defense Electronic Products, Princeton, N. J. 
APPLIED RESEARCH PROGRAM ON HIGH TEMPERATURE 
RADIATION RESISTANT SOLAR CELL ARRAY, VOLUME I. 
Annual rept., 15 Apr 62-14 Apr 63. 

June 63, 9Ap. 

Contract AF33 657 8490, Proj. 8173, Task 

817301 16 

ASD TDR63 516, V1 Unclassified report 
Report on Static Energy Conversion Technology. 


Descriptors; (*Solar cells, High-temperature 
research), Gallium compounds, Arsenides, Gal- 
lium alloys, Arsenic alloys, Aerospace craft, 
Design, Single crystals, Manufacturing methods, 
Films, Tests, Radiation damage, 


A total ef 780 cells was produced with efficien- 
cies of up to 10% and with a mode effeciency of 
eight percent for the later units. Tests of the 
cells made at elevated temperatures and in high- 
radiation environments have established the 
characteristics of the cells. The critical flux 
for the gallium arsenide cells equalled or ex- 
ceeded that of silicon cells, Tests of cadmium 
“sulfide cells were not judged sufficiently con- 
clusive to establish the level of critical flux, 
Soldering techniques were developed and evaluated 
in terms of the effects upon finished cells. 
Thermal characteristics of the cells and panels 
were appraised in terms of orbital evaluation, 
Panel assembly techniques were developed and 
evaluated in terms of the electrical and mechani- 
cal considerations involved in integrating cells 
into panels, Investigation and fabrication of 
single-crystal, thin-film gallium arsenide cells 
were made, Evaluation of methods for depositing 
epitaxial films, techniques for producing the 
desired *tdoping'* structure, and studies of the 
resultant photovoltaic and surface-contacting 
properties were made for thin-film GaAs, (Author) 


AD-411 260 Div. 25 
(TISTP/WH) OTS price $17.50 


Aeronutronic, Newport Beach, Calif. 

AN INVESTIGATION OF PLASMA EM RADIATION 
INTERACTION, 

Final rept., 

by S. Katz, C. A. Roberts, and R. S. Wright. 
Apr 63, 2511p. 

Contract AF29 601 4593, Proj. 8806 

AFSWC TDR62 131 


Unclassified report 


Descriptors: (*Plasma physics, Electromagnetic 
waves), (*Electromagnetic waves, Plasma 
physics), Propagation, Electrons, Ions, Elec- 
tromagnetic fields, Electric fields, Partial 
differential equations, Integral equations, 
Vector analysis, N-body problems. 


A study, by two different techniques, was made of 
the nonequilibrium behavior of an ionized gas 
whose constituent particles interact through the 
Coulomb potential and through the transverse 
modes of the electromagnetic field. The Bogo- 
liubov approach to the study of a many body sys- 
tem was applied to an ionized gas. The governing 
Hamiltonian contains the Coulomb potential and 
the first nonvanishing contribution of the trans- 
verse electromagnetic field in an expansion in 


powers of the reciprocal speed of light. The 
diagram method of Prigogine and Balescu was 
applied to the full system Hamiltonian. The 
class of diagrams representing the linear elec- 
tromagnetic field terms and the quadratic elec- 
tromagnetic field terms in the Hamiltonian 


were identified and analyzed for their parameter 
dependence. (Author) 


AD-411 264 Div. 25 
(TISTP/WH) OTS price $9.10 


Massachusetts Inst. of Tech., Cambridge. 

THE DEPENDENCE OF DILATION IN SAND ON RATE OF 

SHEAR STRAIN, 

by Kent A, Healy. Feb 63, 41p. Rept. no, 13; 

Research Proj. no. R63 19 

Subproj. 8812095 002, Subtask 13,009 
Unclassified report 


Descriptors: (*Sand, Shear stresses), (*Shear 
stresses, Sand), Soil mechanics, Civil engin- 
eering, Mechanical properties, 


Saturated undrained triaxial tests and air dry 
torsional shear tests were carried out on several 
sands. Two rates of strain were used, approxi- 
mately 1000%/sec. and 3%/sec. These tests clear- 
ly showed that dilation of sand increases with 

an increase of strain-rate, These tests also 
showed that the greatest effect of strain-rate on 
strength in sand occurs when the restraint of 
dilation is stiffest. In undrained saturated 
triaxial tests the strength increase due to in- 
crease of strain-rate can be as high as 30 per- 
cent. No pronounced effect of strain-rate on 
fraction angle was observed. (Author): 


AD-411 266 Div. 25, 7 
(TISTP/WH) OTS price $7.60 


Florida U., Engineering and Industrial Experiment 
Station, Gainesville. 
MASS TRANSFER IN POROUS GAS DIFFUSION ELECTRODES. 
I. MASS TRANSFER THROUGH A SINGLE CYLINDRICAL 
PORE TO A SEMI-INFINITE REACTIVE ANNULUS. 
Summary rept. no. 8, 
by Mario Ariet and G. P. Distefano. 15 Mar 63, 
66p. 
Contract DAAJ 186 5020RD860 

Unclassified report 


Descriptors: (*Fuel cells, Electrodes), 
(*Gases, Diffusion), Transport properties, 
Oxygen, Water, Mathematical models, Batteries 
and components, Electrochemistry, Porous ma- 
terials, Integration, Numerical methods and 
procedures, Diatomic molecules. 


The object of this investigation was to develop 
and solve a mathematical model of the mass trans- 
fer processes that occur in porous gas diffusion 
electrodes. In summary, the work covered in this 
report leads to the following conclusions for the 
system 02 gas-water at one atmosphere pressure 

and 300 K and the model of a single pore of uni- 
form circular cross-section, closed at its end by 
a plane surface of electrolyte, and surrounded by 
a semi-infinite annular electrode at right angles 
to the pore axis at which instantaneous and ir- 
reversible reaction is assumed to occum (1) 

the maximum current density supportable by mass 
transport of oxygen to the reactive site is cal- 
culated to be 1.45 amps/sq for a pore length 
(electrode thickness) of 0.1 cm; (2) the optimum 
pore radius is calculated to be 1.80 x cm (180 A); 
(3) if the pore length is increased by a factor of 
ten, either through increase in electrode thick- 
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ness or of pore tortuosity, the current density 
supportable by mass transport will be reduced to 
about 0.5 amps/sq cm; and (4) the gas in the pore 
is in Knudsen flow. Therefore, impurities in the 
gas, and back diffusion of gaseous products will 
not affect the current density supportable by 
mass transport. (Author) 








AD-411 272 Div. 25 
(TISTP/RLG) OTS price $3.60 


Harry Diamond Labs., Washington, D. C. 
THE SURFACE DEPENDENCE OF FERROMAGNETIC 
RELAXATION, 


by George R. Jones. 10 June 63, 37p. 
Proj. 36633 
HDL Rept. no. TR 1143 Unclassified report 


Descriptors: (*Ferromagnetism, 
(*Surface properties, 
Yttrium compounds, 


Resonance), 
Ferromagnetic materials), 
Iron compounds, Garnet, 


Theory, Experimental data, Ferrites, Relaxation 
time, Spin, Polarization, Measurement, Inter- 
ference, Fourier analysis, Line spectrum, Mag- 


netic fields, Crystals. 

A two-fold investigation has been made of ferro- 
Magnetic relaxation in yttrium iron garnet. 

First, a semiclassical spin wave theory was de- 
veloped to calculate the linewidth contribution 

by surface irregularities. Second, the surface 
irregularities were measured with an interference 
microscope and a vertical illuminator microscope. 
For samples that could be Fourier analyzed, ob- 
served linewidths from 0.5 to 3.0 oersteds were in 
good agreement with theoretical predictions. 
Linewidths corresponding to surfaces of more 
coarseness were observed from 5 to 7 oersteds, 

and were in agreement only to an order of magni- 
tude. The following conclusions are based on the 
good agreement of the experimental and theoreti- 
cal linewidths: (1) degenerate spin wave coupling 
is an adequate explanation of surface dependent 
linewidth; (2) dipolar magnetic fields associated 
with the irregular surface give rise to the 
coupling; (3) classical spin wave theory is use- 
ful in the description of this linewidth broaden- 
ing; (4) bulk magnetic properties persist to 
within very small distance of the crystal surface. 
(Author) 






AD-411 276 Div. , 25 
(TISTM/EJH) OTS price $10.10 


Ford Instrument Co., Long Island City, N. Y. 
RESEARCH STUDIES IN THE ROLE OF ADDITIVES IN THE 
LOW TEMPERATURE CESIUM DIODE, 
Final rept., 

by M. Silverberg, L. Haring, J. 
M. Bernstein, May 63, 116p 
Contract AF19 604 8486, Proj. 6692, Task 66921 
AFCRL 63 607 Unclassified report 


McInally and 


Descriptors: (*Diodes, 
(*Thumionic emission, 
Thermionic emission) 


Thermionic emission), 
Cesium), (*Cesium, 
, (*Thermionic converters, 


Cesium), Energy conversion, Ionization, Ions, 
Gases, Neon, Argon, Mixtures, Surfaces. Adsorp- 
tion, Additives. 


A system which successfully permits various gases 
to be added in controlled amounts to a thermionic 
diode was constructed and utilized. The addition 
of neon and argon to a low temperature (1200 C) 
cesium diode resulted in improved performance at 
cesium bulb temperatures between 20 and 200 C. 

A tentative mechanism of cesium ion entrapment is 
forwarded as the basis for the enhanced discharge 
phenomena. (Author) 
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General Atomic Div 
San Diego, Calif. 
STATIC ENERGY CONVERSION STUDIES, 


-, General Dynamics Corp., 


by J. Colwell, G. Guthrie, and R. Palmer. 
Apr 63, 82p. Rept. no. GA488 
Contract AF33 657 9203, Proj. 8173, Task 817302 14 


ASD TDR63 372 Unclassified report 





Report on Static Energy Conversion Studies. 


Descriptors: (*Solid state physics, 
conversion), Thermoelectricity, 
Thermal conductivity, 
erators, Power, 
port properties, 


Energy 
Hall effect, 
Magnetic fields, Gen- 
Electrical properties, Trans- 
Geometry, Graphite, Bismuth’ 
alloys, Antimony alloys, Tin alloys, Weight, 
Theory, Experimental data, Mercury alloys, 
Tellurides, Preparation, Measurement, Tables. 


The general concept of the solid-state Nernst- 
effect generator is considered; the efficiency is 
calculated in terms of the material's figure of 
merit ZNT, defined analogously to the figure of 
merit for thermoelectric materials. The ideal 
Nernst material would be a semimetal with zero 
Hall coefficient. The theoretical value of ZNT 
is limited by the phonon thermal conductivities, 
provided that the product of the magnetic field 
and carrier mobility (in lab units) is greater 
than one billion, otherwise, the finite field is 
the limiting factor. The optimum geometry of a 
Nernst generator is considered from the point of 
view of conserving magnetic field volume as well 
as obtaining the highest possible output power 
at convenient voltages. (Author) 


AD-411 311 Div. 25, 17 
(TISTP/WH) OTS price $5.60 


High Velocity Lab., U. of Utah, Salt Lake City. 
STORED ENERGY OF COMPRESSED METALS FROM SHOCK AND 
STATIC TESTS, 

by Neil P. Bailey. 25 Jan 63, 1v. TR UU11 
Contract AFO4 694 259 
BSD TDR63 112 Unclassified report 
Descriptors: (*Metals, 
(*Cratering, Pellets), 
of state, Zinc, Copper, Aluminum, Aluminum 
alloys, Lead, Zirconium, Magnesium, Beryllium, 
Shock waves. 


Deformation), 
Impact shock, Equations 


The action of metals under extreme shock pres~- 
sures is dependent on the form or state of the 
stored energy in the metals. This need asks 

for an equation of state for metals which des- 
tribes the stored energy in terms of the pressure 
and volume of the metal. It is shown that the 
form of the state equation which describes the 
internal energy of high-temperature gases serves 
equally well for metals as well as for liquids. 
It is shown that impact tests and static tests 
yield the same equation of state. Equations are 
developed for zinc, copper, 24ST aluminum, lead, 
zirconium, magnesium, and beryllium. By using 
these state equations, it is shown that it is 
possible to separate the portion of the shock 
energy that is possessed kinetically by individual 
molecules from that stored in force fields between 
molecules. This makes it possible to evaluate 
the portion of the shock energy which can soften 
and change the state of metals. With this infor- 
mation available, a possible approach to the 
analysis of the cratering by impacting pellets 

is outlined, (Author) 
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Coordinated Science Lab., U. of Illinois, Urbana. 

(No title). 

Progress rept. for Mar-May 63. 

15 June 63, 89p. 

Contract DA36 O39AMCO2208, Proj. 3A99 25 004 
Unclassified report 


Descriptors; (*Gyroscopes, Electric fields), 
(*Atomic properties, Crystal structure), (*Vac- 
uum apparatus, Instrumentation), (*Plasma 
physics, Monte Carlo method), (*Scientific 
research, Physics), Photons, Pulse modulation, 
Statistical analysis, Linear systems, Non- 
linear systems, Feedback, Shock waves, Scatter- 
ing, Microwaves, Superconductors, Thermal 
conductivity, Thin films (Storage devices), 
Switching circuits, Maintenance, Automatic, 
Computer logic, Digital computers, Crystals, 
Electrons, Tungsten, Ions. 
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Sheffield U. (Gt. Brit.). 
FURTHER STUDIES OF IODINE ATOM RECOMBINATION. 
Final technical rept. no. 5, 1 Jan-31 Dec 62, 
by George Porter. 31 Dec 62, 26p. 
Contract DA91 591EUC2091 

Unclassified report 


Descriptors: (*Iodine, Recombination reac- 
tions), (*Nitrogen compounds, Oxides), (*Photo- 
chemistry, Experimental data), Atoms, Determi- 
nation, Reaction kinetics, Chemical reactions, 
Chemical equilibrium, Stability, Pressure, 
Temperature coefficient of reactivity, Tran- 
sients, Preparation, Purification, Monitors, 
Electrolytic cells, Reflectors, Furnaces, 
Heating, Thermocouples, Flash lamps, Delay 
circuits, Photomultipliers, Vacuum apparatus. 


An interpretation of the results on iodine atom 
recombination in nitric oxide is given, which 
makes possible the separate determination of the 
equilibrium constant K and the rate constant of 
the reaction I + NOI » NO + I[2. Further ex- 
perimental work on this reaction is reported 

and the construction of a new improved flash 
photolysis apparatus is described. (Author) 


AD=411 354 Div. 25, 2 
(TISTP/RLG) OTS price $9.60 


Barnes Engineering Co., Stamford, Conn. 
SATELLITE SPECTROMETER. PHASE I. LABORATORY 
BREADBOARD UNIT. 

Final rept., 

by Marc G. Dreyfus. 13 Oct 61, 1v. 4648 
Contract Cwb9868 

Unclassified report 


Descriptors; (*Spectrum analyzers, Infrared 
spectroscopy), (*Design, Tests), Meteorological 
satellites, Calibration, Mirrors, Mounting 
brackets, Diffraction gratings, Filters (Elec- 
tromagnetic waves), Infrared detectors, Sensi- 
tivity, Photometers, Temperature, Amplifiers, 
Stability, Aging (Materials), Radiation damage, 
Experimental data, Signal—to~noise ratio, 
Structural properties, Blackbddy radiation, 
Instrumentation, Interference, 


The United States Weather Bureau, in cooperation 
with the National Aeronautics and Space Adminis- 
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tration, is conducting an engineering design study 
directed toward the development of an infrared 
spectrometer suitable for installation in artifi- 
cial earth satellites for the purpose of accurate- 
iy measuring the intensity of infrared radiation 
from the earth and its atmosphere, The initial 
spectrometer development program is divided into 
three phases: a laboratory breadboard spectrom- 
eter; a high altitude balloon spectrometer; and a 
satellite spectrometer. A summary is given of the 
Phase I design studies, and the development and 
testing of the breadboard model; based on this 
experience recommendations are made for design 
refinements desireable in the Phase Ii balleon 
spectrometer and in the Phase III satellite spec- 
trometer. In these studies an effort has been 
made to examine most carefully those aspects of 
the design of the spectrometer which will signif- 
icantly affect or limit its performance. (Author) 


AD-411 367 Div.) 25, 15 
(TISTP/RLG) OTS price $9.60 











National Engineering Science Co., Pasadena, Calif. 
A THEORETICAL ANALYSIS OF STRESS WAVE INTERACTION 
IN A MODEL SOIL, 

Final rept. 

by H. R. Aggarwal, A. M. Soldate and J. F. Hook. 
June 63, 116p. 

Contract AF29 601 5395, Proj. 1080, Task 108001 
AFSWC TDR63 43 Unclassified report 


Descriptors: (*Soil mechanics, Theory), 
(*Mechanical waves, Stresses), (*Soils, Mathe- 
matical models), Intensity, Compressive prop- 
erties, Cylindrical bodies, Density, Numerical 
analysis, Loading (Mechanics), Equations of 
State, Plasticity, Integrals, Time, Partial 
differential equations, Propagation, Boundary 
layer, Blast, Elasticity, Underground 
structures. 


An attempt was made to formulate and solve by 
analytic methods a two-dimensional, plane strain 
problem of the interaction with an embedded 
Structure of high-intensity stress waves travel- 
ling in a soil-like medium. A model, chosen to 
represent soil behavior undre large compressional 
transient stresses, shows a bilinear compression- 
al stress-strain curve in the conventional un- 
iaxial test, with a behavior on unloading that 
corresponds to the behavior found experimentally 
in metals and certain soils. The structure chosen 
was a cylinder of infinite density and rigidity. 
The wave form chosen was a step of just suf- 
ficient magnitude to cause yielding of the 
medium. Numerical solutions indicate that, after 
an ititial loading jump due to the impingement 

of the stress wave on the front face of the 
cylinder, unloading takes place, followed by 
subsequent reloading. Quantitative estimates of 
loadings on the front face of the cylinder during 
the unloading phase have thus far been obtained. 
(Author) 
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VIBRATION GENERATION AND TRANSMISSION, 
by Harry C. Rippel and John S. Tawresey. June 61, 
Iv. I A2321 1 
Contract NObs77184 
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Descriptors: 


(*Bearings, Noise), (*Vibration, 
Analysis), Sound transmission, Reduction, 
Frequency, Design, Errors, Lubrication, Manu- 
facturing methods, Tolerances (Mechanics), 
Damping, Equations, Geometry, Deformation, 
Loading (Mechanics), Data, Electric motors, 
Numerical analysis, Tables. 


A study is made to determine the characteristics 
of both rolling contact and sliding surface bear- 
ings that contribute to noise and vibration 
generation and transmission and the corrective 
steps and specifications necessary to reduce 

such troublesome noise and vibration. Both the 
single-row, radial deep-groove ball bearing and 
the full-film lubricated journal bearing are 
considered, The frequencies and magnitudes of 
vibration producing disturbing forces are deter- 
mined for both types of bearing as associated 
with the inherent operating characteristics, the 
g2ometrical imperfections of bearing components, 
the design, and the use in the particular appli- 
cation. (Author) 


AD-411 443 Div. 25 
(TISTP/MFA) OTS price $6.60 


Engineering Projects Lab., Mass, Inst. of Tech., 
Cambridge. 
SOME REMARKS ON THE VELOCITY OF SOUND FOR 
TWO-PHASE MIXTURES AND FLOWS, 
by S. W. Gouse, Jr. and George A. Brown. Apr 63, 
60p. TRS8O40 1 
Contract Nonri1841 52, Proj. 8040 

Unclassified report 


Descriptors: (*Sound, Velocity), (*Fluid 

flow, Mixtures), Propagation, Compressible 
flow, Liquids, Gases, Subsonic flow, Supersonic 
flow, Thermodynamics, Entropy, Enthalpy, 
Pressure, Density, Phase studies, Nozzles, 
Design. 


Expressions were derived for the isentropic 
velocity of sound for single-component (vapor- 
liquid) and two-component (gas-liquid) two-phase 
mixtures, Extremely low minimum values for the 
velocity of sound are predicted for single-com- 
ponent mixtures near the saturated liquid states 
and for two-component mixtures when the gas 
volume and liquid volume are about equal. Al- 
hough the isothermal velocity of sound may be 
more appropriate for the mixtures, it has been 
shown that the ratio of the isentropic and 
isothermal velocities will be close to unity for 
most cases of interest, The effect of liquid 
compressibility on the calculated results has 
also been studied and found to be small. The 
existence of a slip velocity between the phases 
does not change the minimum velocity appreciably 
although the mixture composition at which the 
minimum occurs does change. Since the minimum 
values of the velocity of sound may be less than 
100 ft/sec and since many two-phase mixtures are 
transported in this velocity range, engineering 
considerations of two-phase flow problems must 
include many compressibility effects normally 
encountered in the field of gas dynamics at much 
higher velocities. For many two-phase flow situ- 
ations, high subsonic and supersonic Mach numbers 
will be produced at relativel: low flow veloci- 
ties. The engineering design of two-phase flow 
Systems may involve choking phenomena, the design 
of convergent-divergent nozzles, and the possi- 
bility of shock wave formation. (Author) 
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Columbia U., New York. 
ON THE VELOCITY-GRADIENT DEPENDENCE OF THE 
KINETIC ENERGY OF A CONTINUUM, 


PHYSICS - Division 25 


by Jacob Lubliner, June 63, 10p. 

no 153; CUZ 62 

Contract Nonr266 34, Proj. 064 417 
Unclassified report 


Technical rept. 


Descriptors: (*Continuum mechanics, Dynamics), 
(*Particles, Velocity), (*Elastic scattering, 
Wave transmission), Propagation, Stresses, 
Brillouin zones, Partial differential equations, 
Motion, Equations. 


The kinetic energy of a continuum is found to 
contain a term dependent on the velocity gradient 
when the material is assumed to be composed of 
elements within which the variation of the 
velocity is taken into account. When this term 
is included in the equations pertaining to 
elastic wave propagation, cut-off frequencies are 
feund for both irrotational and equivoluminal 
waves, (Author) 
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Naval Ordnance Test Station, China Lake, Calif. 
MICROWAVE MEASUREMENT OF ELECTRON DENSITY IN 
SEEDED ROCKET EXHAUST GASES, 
by Harold M, Larsen and Charles H. Turner, 
June 63, 22p. 
NAVWEPS 80593; NOTS TP3062 

Unclassified report 


Descriptors: (*Electron density, Measure- 
ment), (*Microwaves, Theory), (*Exhaust gases, 
Rockets), Electric fields, Attenuation, Plasma 
physics, Gas ionization, Temperature, Inter- 
ferometers, Thermonuclear reactions, Elec- 
tromagnetic waves, 


The initial phase of a microwave diagnostics 
program involving seeded rocket exhaust gases 

is presented, The theory of the mocrowave 
determination of electron density and collision 
frequency is discussed as it applies to the 
temperature and density regimes of both thermo- 
nuclear and chemically-produced plasmas, The 
procedure used to predict the elctron density 

in an equilbrium seeded rocket exhaust gas is 
outlined, as well as a possible method for 
temperature measurement using microwave radiation. 
The experimental apparatus and procedure are 
described, and the results of ten measurements 
of electron density are compared with predicted 
values. The improvements in experimental equip- 
ment and technique planned for future investi- 
gations are discussed, (Author) 
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Stanford Research Inst., Menlo Park, Calif. 
DIFFUSION AND HETEROGENEOUS REACTION V. TRANSITION 
FROM SURFACE- TO DIFFUSION-CONTROLLED PROCESS 
DURING ATOM RECOMBINATION, 
by Henry Wise, Clarence M, Ablow, and 
Dan J. Schott. July 63, 16p. Proj. SQUID 
Technical rept. SRI17P 
Proj. NRO98 038 

Unclassified report 


In cooperation with Virginia U., Charlottesville, 
Va., Contract NOnr 362300. 










Descriptors: (*Hydrogen, Recombination 
reactions), (*Recombination reactions, Hydro- 
gen), (*Diffusion, Recombination reactions), 
(*Gases, Recombination reactions), Surfaces, 
Catalysis, Kinetie theory, Reaction kinetics, 
Niekel, Atoms, 


















































































































































































































































































































































































































































































Division 25 - PHYSICS 


The limiting conditions under which the 
kinematics of diffusion or the kinetics of re- 
action predominate are examined, Consideration 
is given to a system in which homogeneous and 
heterogeneous reaction occurs with and without 
convective flow. Experimental measurements of 
hydrogen atom recombination on catalytic surfaces 
as a function of total gas pressure are in- 
terpreted in terms of surface- and diffusion- 
controlled processes. (Author) 
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United Aircraft Corp., East Hartford, Conn. 
PROBE MEASUREMENTS IN A CESIUM PLASMA CONVERTER 
by R. H. Bullis and W. J. Wiegand. 1963, 16p. 
Rept. no, P B38 
Contract AF49 638 1221 
AFOSR 5141 Unclassified report 
Presented at the 23rd Annual Conference on 
Physical Electronics, 22 Mar 63, at MIT. 


Descriptors: (*Probes (Electromagnetic), 
Measurement), (*Thermionic converters, Plasma 
physics), Electrostatics, Plasma sheath, 
Cesium, Work functions, Electrons, Energy, 
Flame spraying, Thermionic emission, Pressure, 
Temperature, Cooling, Electrodes, 


Measurements of the properties of the plasma in 
the interelectrode space of both conventional 
and arc mode thermionic converters were obtained 
with coaxial electrostatic probes. In the high- 
temperature cesium plasma present in the con- 
verter, it was found that severe distortion of 
the probe current-voltage characteristic occurs 
due to extraneous current leakage to the probe 
and thermionic emission from the probe tip. By 
means of techniques previously reported, these 
distortions were eliminated by employing a 
coaxial-type probe. A comparison of probe in- 
formation is made to models of both types of 
converter, In the conventional mode of oper- 
ation the measured electron energy distribution 
is Maxwellian with a temperature of 0.18 ev 
which corresponds closely to the emitter tem- 
perature of 0.12 ev. In the arc mode converter, 
probe studies indicate that the electron energy 
distribution is non-Maxwellian with two energy 
groups existing in the plasma. The high-energy 
group of glectrons corresponds closely in energy 
to emitter electrons which were accelerated by 
potentials comparable to emitter sheath po- 
tentials, The lower energy group corresponds to 
electrons which are essentially in equilibrium 
with the cesium vapor in the interelectrode space 
of the converter, (Author) 
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Southwest Research Inst., San Antonio, Tex. 
NONDESTRUCTIVE EVALUATION OF METAL FATIGUE. 
Final rept. 

by J. W. Fogwell, Felix Kusenberger and W, Lyle 
Donaldson, 29 Mar 63, 30p. 

Contract AFA49 638 1147 
AFOSR 5149 


Unclassified report 


Descriptors: (*Metals, Fatigue (Mechanics), 
(*Test equipment, Non-destructive testing), 
Stresses, Magnetic fields, Design, Hall effect, 
Fracture (Mechanics), Sensitivity, Loading 
(mechanics), Mechanics, 


A nondestructive testing device was developed to 


monitor the progress of fatigue growth in a rod- 
type fatigue specimen stress cycled in direct 
tension. The technique developed was that of 
using a Hall-effect element to monitor the per- 
turbations in the magnetic field at the surface 
of the specimen when the specimen was magnetized. 
Both longitudinal and radial flux orientations 

in the specimen are possible with the system 
developed under this contract. Typical inspection 
records taken with longitudinal flux orientation 
are presented, Preliminary tests were made to 
determine the repeatability and sensitivity of 
the system. (Author) 
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Athens U, (Greece). 
MOMENTUM OF ELECTRONS IN SOLIDS. 
Final technical rept., 1 Sep 60-30 June 63, 
by K. Alexopoulos. 1963, 8p. 
Contract DA ERO91 591 3 0003 
Unclassified report 


Descriptors: (*Compton scattering, Analysis), 
(*Electrons, Solids), Momentum, Instrumentation, 
Spectrum analyzers, X-ray spectroscopy, Single 
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Utah U., Salt Lake, City. 

INVESTIGATION OF ELECTRICAL CONDUCTION MECHANISM 

OCCURRING IN SHOCK LOADED SEMI-CONDUCTORS. 

Progress rept. 

by M. A. Cook, R. T. Keyes, G. Korth, F. A. 

Olson and D. H. Pack. 28 Feb 63, 8p. 
Unclassified report 


Descriptors: (*Semiconductors, Electrical 
conductance), (*Shock (Mechanics), Loading 
(Mechanics)), (*Light, Production), Shock 
waves, Probes (Electromagnetic), Electric 


insulation, Luminescence, Tables, Water. 


A study was directed along two principle inter- 
ests; elucidation of the conduction zone profile 
in shock=loaded materials, and determination of 
the mechanism whereby light is produced when a 
shock wave emerges from various -materials,. 
Interest in the light emission phase was prompted 
by some non—backlighted streak photographs of 
shock-loaded water obtained at this laboratory. 
The purpose was to determine if any relationship 
exists between conductivities of shock-loaded 
liquids and the luminosities of emergent shock 
waves, In addition to these interests a brief 
Survey was conducted to obtain a good probe 
insulator, and the resistance in shock-loading 
of a few more materials was obtained. (Author) 
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(TISTP/MFA) OTS price $6.60 


Polytechnic Inst. of Brooklyn, N. Y. 

STRESSES AND DISPLACEMENTS IN NONCIRCULAR RINGS 

UNDER ARBITRARY RADIAL LOAD, 

by Frank Romano and David Ranlet. June 63, 55p. 

Rept. no. 666 

Contract Nonr83914, Proj. NRO64 167 
Unclassified report 


Descriptors: (*Rings, Design), (*Stresses, 
Analysis), Loading (Mechanics), Shear stresses, 
Differential equations, Tables, Harmonic analy- 
sis, Deflection, Measurement, Deformation, 
Elastic shells. 
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The results of a small deflection analysis of a 
doubly-symmetric noncircular ring under similarly 
symmetric but otherwise arbitrarily distributed 
radial load are presented. The analysis is based 
upon an exact, closed form solution of the appro- 
priate differential equations of ''deep-ring?' 
theory and consists of a general solution as well 
as particular solutions of a noncircular ring 

of specified geometry. (Author) 


AD=411 571 Div. 25, 8 
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General Telephone and Electronics Labs., 
Palo Alto, Calif. 

INVESTIGATION OF MODULATIONS ARISING FROM INTER- 
ACTION OF ELECTROMAGNETIC WAVES WITH A PLASMA, 
Final rept., 

by S. Tetenbaum and E, Barrett. 15 Apr 63, 130p. 
Contract AF30 602 2477, Proj. 5561, Task 556106 
RADC TDR63 213 Unclassified report 
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Descriptors: (*Plasma physics, Electromagnetic 
wave reflections), (*Electromagnetic waves, 
Modulation), (*Elastic scattering, Electrons), 
Electron density, Propagation, Magnetic fields, 
Electric fields, Frequency, Mixers (Electron- 
ics), Harmonic oscillators, Microwaves, Cyclo- 


tron resonance phenomena, Magneto-optic effect, 
Reflections, 


A theoretical and experimental investigation of 
the modulations arising from the nonlinear inter- 
action of electromagnetic waves with a free-space 
helium magneto-plasma slab is reported, Detailed 
results are presented of the generation of second 
harmonic and sum and difference frequencies for 
low-level incident signals at X= and K-bands, 

The effect of high-level incident waves was de- 
termined empirically. In addition, preliminary 
experimental data are given of the free-space 
microwave Luxembourg Effect. The measurement of 
electron elastic collision cross sections is 
reported, A Ramsauer type apparatus is described, 
In the electron energy region from 0.5 to 20 ev, 
the electron energy spread agreed with calculated 
values, Scattering cross sections in helium 
between 10 and 20 ev agreed with previous re- 
sults, Difficulties have been encountered in 
making accurate measurements at energies below 
0.5 ev and a method for overcoming these diffi- 
culties is suggested, (Author) 
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Air Force Inst. of Tech., 
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Wright-Patterson Air 


June 63, 
Unclassified report 
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Master's thesis, 

Descriptors: (*Plasma physics, Cesium), (*Ener- 
gy, Electron density), Excitation, Photoelec- 
tric effect, Differential equations, Vapors, 
Frequency, Intensity, Temperature, Pressure, 
Ionization, Recombination reactions, 


A theoretical analysis of the electron energy 
distribution of a photoelectric excited cesium 
Vapor is discussed, The steady state solution of 
the differential equation involving generation, 
ambi=polar diffusion and a constant recombination 
term is presented, The differential equation is 
developed, An experimental design for measuring 
the electron energy distribution while independ- 


ently varying the frequency and intensity of 
radiation, temperature and pressure of the cesium 
vapor, and distance from the source of ionization 
is analyzed. Experimental difficulties, however, 
prevented inclusion of experimental results with- 
in the allotted time. (Author) 
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Dartmouth Coll., Hanover, N. H,. 
THERMOELECTRIC POWER OF CuCl CONTAINING CdCl2 +, 


by Y. W. Hsueh and R. W. Christy. July 63, 15p. 
Technical rept. no. 4 
Contract Nonr389704, Proj. NRO32 460 


Unclassified report 
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Descriptors: (*Copper compounds, Thermoelec- 
tricity), (*Chlorides, Thermoelectricity), 
(*Cadmium compounds, Additives), Solubility, 
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purities, Energy. 


The thermoelectric power of CuCl was measured as 
a function of temperature between 200 and 400 C, 
using Cu-metal electrodes, Measurements were 
made on pure material, and also on material doped 
with CdCl2 in concentrations between 0.01 and 1.0 
mole %. The results for pure CuCl are inter- 
mediate between previous results for AgBr and 
AgCl, and the effect of doping is very similar 

to that in AgBr. Comparison of the CuCl re- 
sults with those for the silver halides suggests 
that in CuCl cation Frenkel defects are predomi- 
nant, with the Cu(+) interstitial more mobile. 
Quantitative values for the defect parameters 
could not be derived, apparently because of the 
limited solubility of CdC12. (Author) 
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(TISTP/RLG) OTS price $4.60 

Arnold Engineering Development Center, Arnold 
Air Force Station, Tenn, 

EMPIRICAL EQUATIONS FOR THE THERMODYNAMIC PROP- 
ERTIES OF AIR AND NITROGEN TO 15,000 K, 

by Clark H, Lewis and Ernest G. Burgess, III. 
July 63, 43p. 

Contract AF4O 600 1000 
AEDC TDR63 138 Unclassified report 
Descriptors: (*Thermodynamics, Equations), 
(*Gases, High temperature research), Air, 
Nitrogen, Dissociation, Ionization, Entropy, 


Density, Enthalpy, Compressive properties, 
Errors, Tables, 


Empirical equations were obtained for equilibrium 
dissociating and ionizing air and nitrogen for 
temperatures up to 15,000 K and in the entropy 
range 1.42 < log (s/R} < 2.06, The corresponding 
density range is approximately 1076 to 102 
amagats. The density ¢(p,S), enthalpy H(p,S), 
compressibility factor Z(p,S), and speed of sound 
a(p,S) are presented in equation form and as an 
IBM Fortran subroutine program, The errors in 
each empirical surface are indicated, (Author) 
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MANAGEMENT CONTROL SYSTEMS, 

by James Farmer. June 63, 28p. Rept. no. P2758 
Unclassified report 
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Descriptors: (*Management engineering, Contro} 
systems), (*Decision making, Management 
engineering). 


This paper describes management control systems 
by considering the management functions of con- 
trol and decision making. These are related to 
the objective and functions of a management con- 
trol system. The problem areas of performance 
measurement, the language barrier between mana- 
ger and system, and the costs of such systems are 
described. An introduction to feedback control 
systems is included as an appendix. (Author) 
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Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson Air Force Base, Ohio. 

A PUMP FOR PUMPING LIQUID (MOLTEN) METAL, 

by Yu. M. Chepele. 18 June 63, 3p. 

FTD TT63 496 Unclassified report 


Trans. from Russian Patent No. 143982, Appl. No. 
723831/22-2, pp. 1-2, 30 Mar 61. 


Descripters: (*Liquid metal pumps, 
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Patents), 
Design, 
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EFFECTS OF WELD POOL AGITATION ON WELD PROPERTIES 
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Unclassified report 
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The references cited were selected primarily from 
the literature of 1958 - 1962. It is significant 
to note that 65 percent of the references are to 
journals or books published by the Soviet Bloc. 
Pertinent papers on the influence of vibrations 
during the solidification of castings are 
included. (Author) 


AD-410 446 Siz... -26, 15 
(TISTP/WH) OTS price $2.60 


California U., Los Angeles. 

OPTIMAL POLICIES FOR A CLASS OF SEARCH AND 
EVALUATION PROBLEMS, 

by J. MacQueen. 4 June 63, 21p. 
no, 32 

Contract Nonr23375 


Working paper 


Unclassified report 


Descriptors: (*Decision making, Mathematical 
models), Sequential analysis, Stochastic proc- 
esses, Management engineering, Operations 
research, Integral equations, Statistical 
distribution. 


A mathematical model for decision making is pre- 
sented in the Fight of a more or less sequential 
process which involves constant alternation be- 

tween exploratory and evaluative operatiens until 


@ satisfactory possiblity is located. (Author) 


AD-410 453 Div. 26, 30 
(TISTE/CAM) OTS price $4.60 


Grumman Aircraft Engineering Corp., Bethpage, 
mee 

TEST AND EVALUATION OF REHABILITATING AND RETRO- 
FITTING A MODEL 4CK KEARNEY AND TRECKER MILLING 
MACHINE. 

Final rept., 22 June 59-30 Nov 62. 

28 Feb 63, 37p. 

Contract NOa(s)59 4164 


Unclassified report 


Descriptors: (*Milling machines, Cutting 
tools), (*€utting tools, Programming (Com 
puters)), Specifications, Model tests, Control 
systems, Operation, Magnetic tape, Preparation. 


Research is presented on the effort to evaluate 
the desirability of retrofitting numerical con- 
trols to conventional machine tools. Three 
series of tests were performed. In the first 
series three typicat aircraft parts were to be 
fabricated in accordance with normal aircraft 
parts standards. In the second series the 
machine tool was to perform a number of cutting 
operations. In the third series the machine 
tool was checked for alignment. Cutting and 
alignment tests were drafted. (Author) 


AD-410 514 Sie. 26, +7 
(TISTM/BRW) OTS price $1.10 


Aeroprojects, Inc., West Chester, Pa. 
INVESTIGATION OF ULTRASONIC WELDING OF REFRACTORY 
METALS AND ALLOYS, 
Bimonthly progress rept. no. 5, 16 Apr=-15 June 63. 
July 63, 3p. 
Contract NOw63 0125 

Unclassified report 


Descriptors: (*Heat resistant metals and 
alloys, Welding), (*Welding, Ultrasonic radia- 
tion), Transducers, Power equipment, Power 
Supplies, Instrumentation, Niobium alloys, 
Tungsten. 


The necessity for moving the experimental welder 
and instruments into a new area precluded con- 
tinuation of actual welding studies. The 
interruption of the experimental work provided 
time for the incorporation of modifications and 
improvements to the existing welding array, the 
necessity for which has become increasingly 
apparent during the course of the work. (Author) 


AD-410 875 Div. 26 
(TISTA/FRL) OTS price $11.50 


North American Aviation Inc., Columbus, Ohio. 
CINCINNATI HYDROTEL NUMERICAL CONTROL RETROFIT 
PROGRAM, 

Final rept., 

by D. H. Ross and R. W. 
Contract NOas 59 4184 


Banks. 1 Oct 61, 158p. 


Unclassified report 


Descriptors: (*Milling machines, Control 
systems), Numerical methods and procedures, 
Tolerances (Mechanics), Design, Tests, Opera- 
tion, Acceptability, Production, Machining, 
Programming (Computers), Economics, Research 
program administration, Opération research, 
Costs, Maintenance. 


The rehabilitation,. numerical control retro- 
fitting and production evaluation is presented 

of a 36 x 72 in. Cincinnati horizontal hydrotel 
milling machine. The purpose is to determine the 
technical and economical feasibtlity of such a 
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modernization approach as compared to the pro- 
curement of new equipment. The performance tests 
and production part evaluation indicate that for 
specific, well qualified machines retrofitting is 
justified both technically and economically. The 
machine retrofitted in this project shows a 
savings of 33% as compared to an equivalent new 
machine. Future retrofit of an identical machine 
will result in a savings of 11% due to an in- 
creased vendor bid. (Author) 














AD=410 887 Div. 26 
(TISTB/WA) OTS price $11.00 








System Development Corp., Santa Monica, Calif. 
BUSINESS MANAGEMENT GAME, PART II. INSTRUCTIONS 
FOR UMPIRES, 

by Sandra Peterson and A. C. Martin. 27 June 63, 
147p. Rept. no. TM1088 001 01 





Unclassified report 





Descriptors: (*Management engineering, Com- 
merce), (*Commerce, Management engineering), 
Economics, Probability, Handbooks. 








AD-410 935 Div. 26, 10 
(TISTM/REB) OTS price $7.00 







Beech Aircraft Corp., Boulder, Colo. 

DESIGN HANDBOOK FOR LIQUID AND GASEOUS HELIUM 
HANDLING EQUIPMENT, 

Final rept. 

May 63, 505p. 

Contract AF33 616 7332, Proj. 8169, Task 816901 
ASD TR61 226 Unclassified report 








Descriptors: (*Helium, Handbooks), 
books, Helium), Liquefied gases, 
Wandling, Purification, 
genics, Storage tanks, 
Surface properties, 
Pressure vessels. 


(*Hand- 
Storage, 
Transportation, Cryo- 
Chemical properties, 
Thermodynamics, Gompressors, 









This design handbook provides engineering data 
concerning methods and equipment to be used for 







liquid and gaseous helium storage, transport, and 
transfer systems. The report is divided into 
three sections covering the requirements of: (1) 





Liquid helium storage, transport, and transfer 
methods; (2) Helium liquid to gas conversion; and 
(3) Gaseous helium storage, transport, transfer, 
purification, and compression methods. Results, 
conclusions and recommendations are reported in 










the above sections. (Author) 
AD-410 971 Diy. 26, 30, 18 
(TISTB/CCH) OTS price $2.60 
















System Development Corp., Santa Monica, Calif. 
COMMAND-AND-CONTROL AND MANAGEMENT DECISION 
MAKING, 
by Ramon-J. 
SP1174 





Rhine. 20 May 63, 24p. Rept. no. 






Unclassified report 






Descriptors: (*Decision making, Military 
organizations), (*Command and control systems, 
Military organizations), (*Management engineer- 
ing, Decision making), (*Man, Machines), 
Programming (Computers), Operation research. 








Reports that the development of command-and-con- 
trol systems in support of decision making and 
action taking has been accomplished by military 
Organizations, Further reports that the major 
concepts underlying these systems are management 
concepts. States that experience in building 








PRODUCTION AND MANAGEMENT .- Division 26 


command-and-control systems is valuable in 
sharpening management concepts and in perfecting 
techniques of engineering, computer programming, 
and operational methods applicable to management 
systems. Concludes that the command-and-control 
type system for top management decision making is 
a man-machine system having as its core an on- 
going, dynamic operation. (Author) 


AD-411 290 
(TISTE/OHD) 


Div. 26 
OTS price $1.60 











Naval Ordnance Test Station, China Lake, Calif. 
THE APPLICATION OF ULTRASONICS TO WIRE DRAWING, 
Quarteriy rept. no, 1, Apr-June 63, 
by A. T. Robinson. 18 July 63, 16p. 
NOTS Technical progress rept. 328 

Unclassified report 


Descriptors: (*Drawing (Machine processing), 
Ultrasonic radiation), (*Ultrasonic radiation, 


Wire), Copper, Aluminum, Stainless steel, Iron, 
Manufacturing methods, 
A series of draws was performed on copper, alumi- 


num, stainless steel and iron wire, both with and 
without an ultrasonic radiation environment, It 
was found that copper and iron responded favor- 
ably to ultrasonic environment, whereas the re- 
Sults with aluminum and stainless steel were in- 
conclusive. (Author) 


AD-411 339 Div. 26 
(TISTB/MD) OTS price $2.60 


California U., Los Angeles. 
OPTIMAL POLICIES FOR A DYNAMIC INVENTORY PROBLEM 
WITH EMERGENCY PROVISION, 
by Yoichiro Fukuda. 20 Mar 63, 20p. Working paper 
no. 303 RR&3 
Task O47 003 

Unclassified report 


Descriptors: (*Procurement, Models (Simu- 
lations), Management engineering, Mathematical 
analysis, Integral equations, Differential 
equations, Costs, Scheduling. 


Optimal ordering policies are analyzed for a 
dynamic inventory model in which, in addition to 
regular ordering of an arbitrary amount of stock 
to be delivered one period later, there is also 
provided emergency ordering with instantaneous 
delivery of stock whose quantity may be arbitrary 
but not greater than a given positive number am, 
It is demonstrated that under suitable cost con- 
ditions the optimal policies are similar to those 
of the dynamic inventory model with one period 
delivery lag, except for an additional constant 
Stock level up to which the emergency ordering is 
desired. (Author) 


AD-411 362 Div. 26 
(TISTM/AMS) OTS price $1.60 


Ministry of Aviation (Gt, Brit.). 

CONSTRUCTION AND DESIGN OF EQUIPMENT FOR PUNCHING 
HOLES BY EXPLOSION (KONSTRUKTSIYA I RASCHET 
OBORUDOVANIYA DLYA VZRYVNOI PROBIVKI OTVERSTII), 


by V. G. Kononenko and K. I. Zaitsev. May 63, 
10p. TIL/T 5398 

Unclassified report 
Trans, from Kuzn, Shtampov. Proizv. 2: pp. 20- 


25, 1962. 
Descriptors: (*Industrial equipment, Material 

removal), (*Material removal, Industrial equip- 
ment), Metal plates, Tests, Steel, Deformation, 
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Mathematical analysis, 
Cutting tools, 
materials. 


Tool steel, 
Milling machines, 


Design, 
Explosive 


Discusses the mechanical 
a workshop tool consisting of a cartridge chamber, 
barrel, silencer, punch and die. The unit de- 
scribed weighs only 25 kg, but its working impact 
is estimated as equal to that of a 50 to 75 ton 
press. With only 2 gram of charge, holes 
to 25 mm can be punched in thick plate 
mm). (Author) 


and physical design of 


of up 
(15 to 18 


AD-411 425 
(TISTA/GEC) 


Div. 26 
OTS price $8.10 


Ampex Corp., Redwood City, Calif. 
THE GAS-LUBRICATED STEPPED THRUST BEARING, A 
COMPREHENSIVE STUDY, 
by M. Wildmann. 1963, 77p. 
Contract Nonr381500 

Unclassified report 


Descriptors: (*Thrust bearings, Design), Gas 
bearings, Films, Lubrication, Compressed air, 
Test equipment, Tests, Loading (Mechanics) , 
Experimental data. 


The existing analytical solutions for gas lubri- 
cated stepped pads are reviewed and simplified. 
Experiments performed on gas lubricated stepped 
pads are described, and the experimental results 
are used to verify the analytical solutions, 
Finally, design curves, based on a combination 
of analytical and experimental results, are pre- 
sented, and a design procedure, including sample 
calculations, is given. (Author) 


AD=411 434 
(TISTP/AW) 


Div. 26 
OTS price $11.50 


Stanford Research Inst., Menlo Park, Calif. 


EVALUATION OF RETROFIT APPLICATIONS OF NUMERICAL 
CONTROLS, 


Final Rept. 
by Peter D. Tilton. Sep 62, 1v. 
Contracts NOas60 4116c; NOw61 1063c, 


Projs ISU3217 
and ISU3746 


Unclassified report 


Descriptors: (*Machine tools, 
(*Machine tool industry, Automation), Machining, 
Manufacturing methods, Production, Aircraft 
industry, Milling machines, Programming (Com 
puters), Control, 


Automatic), 


The retrofit conversion not only means an upgrad- 
ing and rehabilitation of certain machine tools, 
but also implies a pervasive change in the manu- 


facturing system in which they are used, The 
addition of numerical controls provides these 
machines with a greatly increased capability for 
complex three—dimensional sculpture-machining 
work, Their ability to hold closer tolerances 
and produce more consistent results was increased 
by a factor of about two, and their productivity 
was also increased more than twofold at the same 
time, Additionally, three of the four machines 
had their work-size capacity increased appreci- 
ably, and two machines were radically changed as 
to their basic type classification--from horizon- 
tal milling machines to profilérs, Two of the 
retrofit machines are unqualified successes as re- 
gards their performance, but the cost savings do 
not appear to be as great as had been expected. 
The other two machines have greater cost savings 
possibilities but still have operating difficul- 
ties, which may or may not be corrected, (Author) 


AD=-411 437 


Div. 26, 30 
(TISTE/JWS ) 


OTS price $2.60 


Laboratories for Research and Development, 
lin Inst., Philadelphia, Pa. 

AN INSTRUMENTATION SYSTEM FOR MEASURING THE 
STRUCTUREBORNE VIBRATION AND AIRBORNE NOISE OF 
BEARINGS, 

by J. Stone and H. C. 
Rept. no. I A2321 3 
Contract NObs77184 


Frank- 


Rippel. 15 Nov 62, 22p. 


Unclassified report 


Descriptors: (*Bearings, Noise), (*Noise, 
Measurement), Accelerometers, Noise analyzers, 
Audio frequency, Microphones, Vibration, Sound, 
Calibration, Instrumentation, Recording systems. 


Efforts were directed towards the components, 
calibration and use of an instrumentation system 
developed for detecting and recording both 
structureborne and airborne vibrations of rolling 
contact and sliding surface bearings. The trans- 
ducers used are a crystal accelerometer for 
strutureborne vibrations and a condensor micro- 
phone for airborne vibrations. Signals from the 
transducers are fed into suitable analyzing and 
recording equipment producing frequency analysis 
results in terms of absolute acceleration and 
sound pressure over the frequency range from 25 
cps to 25,000 cps. The instrumentation system 
described herein is being used successfully as 

an integral part of the Bearing Noise and Vibra- 
tion Test Machine currently in operation. (Author) 


AD-411 488 Div. 26 
(TISTA/GEL) OTS price $1.60 


Naval Avionics Facility, Indianapolis, 
PRECISION PATTERN MAKING TECHNIQUES, 
by Paul Wilkerson, 1 May 63, 17p. 

NAF TR235 Unclassified report 


Ind, 


Descriptors: (*Dies, Manufacturing methods), 
Molding, Casting, Contraction, Pressure, 
Waxes, Reduction, Electronic equipment, 


Thermal stresses, Tolerances (Mechanics). 


Three methods of controlling wax shrinkage are 
shown, One is the insulation of selected die 
surfaces to gain directional solidification. 

This technique can eliminate solidification 
shrinkage and solidification stresses. Another 
method is the reduction of solid shrinkage 
effects by feeding wax at lower temperatures. 
Cavity pressure measurements are used to indicate 
duration of feeding. The third method is the use 
of pneumatic pressure in the interior of the 
pattern. This causes an internal void as wax 
shrinkage occurs and permits true reproduction 

of the curvature or flatness of the die cavity 
surfaces. (Author) 


AD-411 525 Div. 26, 11 
(TISTE/JBM) OTS price $2.25 


Ampex Corp., Redwood City, Calif. 

THE GAS-LUBRICATED STEPPED THRUST BEARING. A 

COMPREHENSIVE STUDY, 

by M, Wildmann. 1963, 

Contract Nonr381500 
Unclassified report 


77p. 


Descriptors: (*Thrust bearings, Gas bearings), 
(*Gas bearings, Thrust bearings), Test methods, 
Lubrication, Analysis, Design, Experimental 
data, Films, Reynolds number, Equations, Fric- 
tion, Loading (Mechanics), Test equipment, 
Theory, Mathematical analysis, Tables, 
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The existing analytical solutions for gas-lubri- 


cated stepped pads are reviewed and simplified. 
Experiments performed on gas lubricated stepped 
pads are described, and the experimental results 
are used to verify the analytical solutions. 
Finally, design curves, based on a combination of 
analytical and experimental results, are pre- 
sented, and a design procedure, including sample 
calculations, is given, (Author) 





AD-411 577 
(TISTM/AMS ) 


Div. 26 17 
OTS price $3.60 


Defense Metals Information Center, Columbus, 
LITERATURE SURVEY ON THE EFFECT OF SONIC AND 
ULTRASONIC VIBRATIONS IN CONTROLLING GRAIN SIZE 


Ohio. 


DURING SOLIDIFICATION OF STEEL INGOTS AND 
WELDMENTS, 

by J. G. Kura and H. W. Mishler. 15 May 63, 34p. 
DMIC Memo. no. 166 


Contract AF33 616 7747 


Sle 


Proj. 2 8 8975 
Unclassified report 


Descriptors: 


(*Welding, Vibration), 
Vibration), 


Ultrasonic radiation, 
Steel, 
Melting, 


(*Casting, 
Grain 

Alloys, Welds, 
Manufacturing 


structure (Metallurgy), 
Theory, 
Reviews. 


Iron alloys, 
methods, 





27. PROPULSION SYSTEMS 


AD-410 035 Div. 27 
(\TISTA/FRL) OTS price $5.60 
Michigan U., College of Engineering, Ann Arbor. 


THE FEASIBILITY OF 
ROCKET MOTOR. 
Quarterly progress rept. no. 
June 63, 1v. 05179 4P 
Contract AFO4 611 8503 


A ROTATING DETONATION WAVE 


4, 1 Mar-31 May 63 


Unclassified report 


Descriptors: (*Rocket motors (Liquid propel- 
lant), Feasibility studies), Rotation, Shock 
waves, Tests, Test equipment, Schlieren photo- 
graphy, Oxygen, Hydrogen, Captive tests, Temper- 
ature, Liquefied gases, Cryogenics, Pressure, 
Differential equation, Theory, Experimental 
data, Thermodynamics, Detonation waves, Rocket 
propellants, Liquid rocket propellants, Com- 
bustion, Specific impulse, Thrust. 


Theoretical studies of an analytical model for the 
internal gas dynamics associated with a rotating 
detonation wave engine are presented. The 
numerical computations to solve the differential 
equations for the analytical model were carried 
out for the no mixing case for initial propellant 
temperatures of 537 and 270 R plots of the various 
dimensionless gas dynamic parameters versus the 
dimensionless circumferential coordinate are 
shown. A modification of the analytical model to 
handle the case of one propellant injected as a 
liquid is presented. Work on carrying out the 
necessary numerical computations is in progress. 
An expression for the specific impulse of the 
idealized rotating detonation wave engine was 
Obtained. Comparison with the ideal conventional 
rocket engine shows that the vacuum specific 
impulse is essentially the same for both cases. 

A list of sizing rules derived from the analytical 
Model is presented. (Author) 
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AD-410 116 Div. 27, 12 
(TISTA/FRL) OTS price $1.60 


Aerojet-General Corp., 


Sacramento, Calif. 
ACCOUSTIC AL 


ANALYSIS OF FILAMENT-WOUND POLARIS 


CHAMBERS, 
Bimonthly progress rept. no. 5. 
28 May 63, 20p. Rept. 0672 01BM5 


Contract NOw62 1007c(FBM) 
Unclassified report 


Descriptors: (*Rocket motors (Solid propel- 
lant), Rocket cases), (*Rocket cases, 
Filament wound construction), Acoustics, 
Guided missiles (Underwater to surface), 
Hydrostatic pressure, Hydrostatics, Tests, 
Analysis, Acceleration, Booster motors, 
Scheduling. 


The aspects of acoustically analyzing Polaris 
filament-wound chambers during hydrostatic 
testing is presented, Effort was concentrated 
on hydrostatic testing and reduction of data to 
obtain further evidence corroborating the exis- 
tence of a relationship between the acceleration 
amplitude of the proof-pressure cycle and the 
chamber burst pressure. (Author) 


AD=-410 255 Div. 27 
(TISTA/FRL) OTS price $9.60 


Rocketdyne, Canoga Park, Calif. 
MODEL SPECIFICATION LIQUID PROPELLANT ROCKET 
ENGINE ROCKETDYNE MODEL YLR105-NA-7, SUSTAINER, 
by R. B. Scott. 1 July 63, 99p. Rept. 
R 3952S 

Contract AFO4 694 58 


no. 


Unclassified report 
Descriptors: \*Rocket motors (Liquid propel- 
lant), Specifications), Sustainer motors, 
Movable rocket motors, Gimbals, Military 
quirements, Interior ballistics, Weights, 
bustion chambers, Quality control, Tests, 
Thrust, Specific impulse, Velocity, Manufac- 
turing methods, Test methods. 


re- 
Com- 


Contents: 


requirements; model requirements, 
formance 


characteristics, environment 

factors, drawings and data, components 
tems, fabrication, identification of 
quality assurance provisions; 
tests, tests and test methods, 
procedures, rocket engine 
component inspection and 

and delivery. 


per- 
and load 
and sys- 
product, 
classification of 
test apparatus and 
inspections and tests, 
tests, preparation 


AD-41 337 Div. 
(TISTA/FRL) OTS price $2.¢ 


Laboratories for 
Franklin Inst., Philadelphia, 
HERO SUPPORTING STUDIES, 
Monthly progress rept., 
by Norman P, Faunce and 
28 Feb 63, 23p. Rept. 
Contract N178 8102 


Research and Development, 


Pa. 


1-28 Feb 63, 
Paul F,. Mohrbach, 
no. P B1980 8 


Unclassified report 


Descriptors: (*Rocket 


igniters, 
magnetic waves). 


Hazards, 


Electro- 
Ignition, Tests 


Firing circuits, Power, Attenuation, 
Radiofrequency power, Direct current, Test 
equipment, Tantalum capacitors, Measure- 
ment, Sensitivity. 
HERO project evaluation of the MARK 7 MOD ig- 
nition element is reported. The data indicate 
that 5 db protection is afforded at 250 Mc while 
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Division 27 - PROPULSION SYSTEMS 


the sensitivity at 30 Me differs little from its 
de level. Firing was attempted at 3 Gc, CW and 
pulsed power. Neither 154 watts of CW power nor 
20 watts, average, of pulsed power were able to 
bring about a functioning. Also with 10 watts 
at 3 Ge CW, applied for 10 minutes, not one of 
ten elements was apparently affected. All data 
collected on this item relevant to its RF eval- 
vation are presented in summary form. This 
includes RF firing data from 10 Mc to 3 Ge for 
beth the protected and standard elements, as 
well as the attenuation and base loss measure~ 
ments in the same range of frequencies. Results 
of attenuation measurements of a tantalum capac- 
itor are given. Within the 0.1 to 10 Me range 

» values between 2.5 to 15 db are obtained. 
Additional measurements are planned. (Author) 


AD-410 391 Div. 27, 9 
(TISTA/GEC) OTS price $1.60 


Cornell Aeronautical Lab. Inc., Buffalo, N. Y. 
UNSTEADY STALL OF AXIAL FLOW COMPRESSORS. 
Quarterly progress rept. no. 2, Mar-May 63, 
by W. G. Brady and G. R. Ludwig. June 63, 1t6p. 
CAL AM1762S2 
‘Contract DA49 186AMC13 

Unclassified report 


Descriptors: (*Axial flow compressors, Gas 
flow), Rotor blades (Turbo machinery), Com- 
pressor blades, Compressor rotors, Cylindrical 
bodies, Laminar boundary layer, Vortices, 
Separation, Theory, Velocity. 


Experimental study of the separation of a laminar 
boundary layer from walls moving upstream and 
downstream in a steady flow using a shrouded 
rotating cylinder in a wind tunnel was continued. 
Boundary layer velocity profiles were obtained 
over approximately half the range of angular 
positions on the cylinder which appear to be 
necessary in order to define separation velocity 
profiles for upstream- and downstream-moving 
walls. An analysis for compatibility conditions 
governing the existence of rotating circulation 
disturbances on a single-stage axial-flow com- 
pressor disk was continued. The very severe re- 
strictions imposed on the results previously 
reported (radial perturbation velocity component 
assumed equal to zero, no radial variation in 
flow variables) were relaxed to the extent that 
only the assumption that the radial perturbation 
velocity component was assemed zero. Under this 
assumption and imposing the conditions that the 
disturbance flow be bounded with time and axial 
distance from the compressor disk, it was found 
that, as before, the only possible rotating 
circulation disturbance on the compressor disk is 
one rotating with the blades. (Author) 


AD-410 507 Div. 27 
(TISTA/FRL) OTS price $2.60 


Hercules Powder Co., 
W2SD-18 - 
M215.02. 
Final rept., 

by T. I. Lester. 
Contract AFO4 647 


Bacchus, Utah, 
STRUCTURAL DEVELOPMENT TEST CASE 


Unclassified report 


Report on Weapon System 133A. 
Descriptors: (*Rocket 
lant), Rocket cases 

Mechanical properties 


motors, (Solid propel- 
Tests, Third stage motors, 

Structural properties, 
Stress, Shear stresses, Moments, Load distribu- 
tion, Flight, Simulation, Reinforcing materials, 
Instrumentation, Loading (Mechanics), Guided 
missiles (Surface to surface) 


Structural development test was conducted to 
determine the structural integrity of the Wing 
II, M~57&1 rocket motor case when subjected to 
flight load conditions of axial load, shear load, 
and bending moment conducted at room temperature 
environment. Case M215.02 failed under the 
combined effeets of an axial load of 65.5 kips, 

a shear load of 6.5 kips, and a bending moment of 
1194.3 in.-kips. (Author) 


AD-410 510 ey Fe 
(TESTA/FRL) OTS price $2.60 


Airesearch Mfg. Co., Los Angeles, Calif. 
AIRESEARCH TURBOGENERATOR POWER SUPPLY. 
Summary rept., 
by D. S. Wimpress. 
M1607R 
Contract DAO, 4950RD3208 

Unclassified report 


20 June 63, 21p. Rept. no. 


Descriptors: (*Gas turbines, Generators). 
Solid rocket propellant, Power supplies, Gas- 
generating systems, Tests, Design, Miniature 
electrical equipment, Specifications, Weight, 
Circuits, Electric power production. 


The design and development is reported of a 
solid-fuel turbine-electrical power supply, 
delivering approximately 150 watts for 100 
seconds. Two units underwent development tests. 
Engineering testS demonstrated that the units 
were capable of performing to the specification. 
The complete assembly, including a loaded gas 
generator, weighed 3.81 lbs. (Author) 


AD-410 830 Biv. 27 
(TISTA/FRL) OTS price $6.60 


Michigan U., Coll. of Engineering, Ann Arbor. 
THE FEASIBILITY OF A ROTATING DETONATION WAVE 
ROCKET MOTOR. 


Quarterly progress rept. no. 

28 Feb 63. 

Mar 63, 1v. Rept. no. 05 179 3 P 

Contract AFO4 611 8503, Proj. 05179 
Unclassified report 


3, 1 Dec 62- 


Descriptors: 


(*Rocket moturs (Liquid propel- 
lants), Feasibility studies), Rotation, 


Detonations, Shock waves, Tests, 
ment, Schlieren photography, 
Captive tests, Temperature, 

Pressure, Differential 
Experimental data, 

propellants, Liquid 
impulse, Thrust 


Test equip- 
Oxygen, Hydrogen, 
Liquefied gases, 
equations, Theory, 
Thermodynamics, Rocket 

rocket propellants, Specific 
Combustion, Instrumentation. 


Theoretical study of an analytical model for the 
internal gas dynamics associated with a rotating 
detonation wave engine are presented. The dif- 
ferential equations resulting from this analysis 
have been put in a form convenient for solution. 
Two cases of physical significance have been 
identified; the case of instantaneous, complete 
mixing between the burned and unburned propel- 
lants and the case of no mixing. An analytica! 
solution to the equations has been found for the 
case where the local chamber pressure is equal 
or greater than the injector pressure and the 
injector mass flow is zero (blocked injector 
case). For the complete mixing case a digital! 
computer program has been developed for the IBM 
7 computer which integrates numerically the 
differential equations. (Author) 
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AD-410 867 Div. 27 
(TISTA/FR) OTS price $2.60 


Naval Ordnance Test Station, China Lake, Calif. 
EVALUATION OF A SMALL PULSE MOTOR SUITABLE FOR 
ATTITUDE CONTROL, 

by A. J. Hugo. Apr 63, 24p. 

NAVWEPS; 

198112; NOTS TP3188 


Unclassified report 


Descriptors: (*Rocket motor (Liquid propellant) 
Reston. (*Attitude control systems, Vernier 
rocket motors), Controllable thrust rocket 
motors, Attitude control systems, Solenoids, 
Valves, Thermal radiation, Cooling, Control 
systems, Combustion chambers, Hypergolic rocket 
propellants, Nitric acids, Circuits, Interior 
ballistics, Captive tests, Thrust, Temperature, 
Oscillographs, Pressure, Instrumentation, Trans- 
ducers, Hydrazine derivatives (Organic). 


Several 5-pound thrust bipropellant pulse-rocket 
motors suitable for attitude-control systems were 
evaluated. The motor consisted of two fast-acting 
solenoid valves, for injection of propellants, 
mounted on a radiation-cooled combustion chamber. 
Using the hypergolic-propellant combination of red 
fuming nitric acid and unsymmetrical dimethyl- 
hydrazine, thrust pulses of 10 milli-seconds were 
obtained without thrust attenuation on an L 50 
unit. Steady-state and pulse-performance tests 


are discussed as well as pulse-operation-response 
tests. (Author) 


AD-410 981 Die... R¥ar 9s 32 

(TISTA/FRL) OTS price $22.25 

American Machine and Foundry Co., Stamford, Conn. 
A STUDY OF AEROSPACE GROUND EQUIPMENT REQUIRE- 


MENTS FOR LARGE SOLID PROPELLANT ROCKET MOTORS, 
VOLUME I. 


Final rept., 

by W. Rosenbaum and R. 
Contract AFO4 611 8187, 
RTD TDR63 1025, vol. 1 


Abramowitz. June 63, iv. 
Proj. 8172, Task 817201 
Unclassified report 

Descriptors: (*Rocket motors (Solid propel= 

lant), Ground support equipment), (*Rocket 
motors (Solid propellant), Manufacturing 
methods), Transportation, Handling, Construc- 
tion, Segmented rocket motors, Booster motors, 
Logistics, Solid rocket propellants, Rocket 
propellant grains, Economics, Storage, Loading, 
Costs, Research program administration, 
Thixotropic rocket propellants, Rocket motors 
(Thixotropic propellant), Engine clusters, 
Captive tests, Rocket closure cups, Launching 
sites, Air transportation, Launch vehicles 
(Aerospace), Manufacturing methods. 


A study of Aerospace Ground Equipment for Large 
Solid Propellant Rocket Motors is reported. The 
work performed during the study encompassed the 
following: An extensive survey to compile avail- 
able information and advanced thinking in areas 
of equipment, transportation and handling tech- 
niques as applied to Large Solid Propellant 

Rocket Motors; Compilation and evaluation of con- 
cepts for handling, transportation, static test, 
and assembly-to-upper-vehicle stages of the 

Large Solid Propellant Rocket Motors; Establish- 
ment of detailed handling procedures for solid 
Propellant rocket motor conponents at the manu- 
facturer's site, static test area and launch 

Site. Establishing of budgetary costs for the 
equipment involved ; and Determination of poten- 
tial problems in AGE development and identifica- 
tion of areas where future R&D funding could 
Profitably be applied. (Author) 
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AD-411 168 Div. 27, 12 
(TISTA/FRL) OTS price $3.60 

















Rocketdyne, Canoga Park, Calif. 
THOR MB=3 QUARTERLY FLIGHT. 
Analysis summary, 1 Apr-19 June €3. 
30 July 63, 33p. Rept. no. R5261 1P 
Contract AFO4 695 306 


Unclassified report 


Descriptors: (*Rocket motors (Liquid propel- 
lant), Booster motors), (*Guided missiles 
(Surface-to-surface), Flight), (*Launch 
vehicles (Aerospace), Launching), Vernier 
rocket motors, Configuration, Launch vehicles 
(Aerospace), Pressure, Fuel systems, Thrust, 
Analysis, Telemetering data. 


A composite analysis of first-stage propulsion 
System operation during all Thor space booster 
flights is presented for the period from 1 April 
1963 through 19 June 1963. The Atlantic Missile 
Range and the Pacific Missile Range were used 
for the launch activity. Configuration of each 
Thor vehicle laynch during the report period is 
presented and a summary of telemetered perform 
ance data is included, (Author) 


AD-411 336 


Div. 27 
(TISTA/FRL) 


OTS price $4.60 


Naval Ordnance Test Station, China Lake, 
50-POUND THRUST ATTITUDE-CONTROL MOTORS, 
by J. W. Shaw. May 63, 48p. 

NOTS TP3206; NAVWEPS 8118 


Unclassified report 


Calif. 


Descriptors: (*Rocket motors (Liquid propel- 
lants), Operation), (*Attitude control systems, 
Vernier rocket motors), Controllable thrust 
rocket motors, Specific impulse, Combustion 
chambers, Fuel injectors, Ablation, Thermal 
radiation, Cooling, Seals (Stoppers), Solenoids, 
Valves, Test equipment, Circuits, Nitrogen 
compounds, Tetroxides, Thrust, Control systems, 
Electronic switches, Semiconductor devices, 


Rectifiers, Captive tests, Hydrazine derius 
(Organic). 


The development project on 
able-thrust motors is presented. Secondary 
emphasis is on the development of a motor adap-t- 
able for use with the Guided Flight Vehicle Pro- 
gram, which required a high response type motor. 
The main attention in the development was toward 
an improved actuation system, better orifice seal- 


small pulse and vari- 


ing, and higher performance than previous small 
motor systems. The following areas were investi- 
gated: flightweight combustion chambers, improved 
injector design, control systems applicable to 
small motors, testing apparatus, motor system. 
(Author) 

AD=-411 441 Div. 27, 12 

(TISTA/GEC) OTS price $3.60 

Solar, San Diego, Calif. 


LIGHTWEIGHT METAL FOIL HEAT EXCHANGERS, 

Interim technical rept. no. 4, 18 Mar-17 June 63, 
by J. P. Boland, L. A. Schlagel and S. Alpert. 

20 June 63, 1v. ER1245 6 

Contract AF33 657 8766, Proj, 7 936 


Unclassified report 


Descriptors: (*Heat exchangers, 
Aerospace craft, Hydrogen, 
Structures, Design, 
alloys, Fluid flow, 
Nickel alloys, 
Ramjet engines. 


Foils), 

Test methods, 

Heat transfer, Niobium 
Friction, Aluminum alloys, 
Aluminum, Titanium alloys, 
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28. PSYCHOLOGY AND HUMAN 
ENGINEERING 


The work continued in the following areas: Com- 
pletion of final fabrication plan and testing 
Outline; Construction of the hydrogen precooler 
test sections; and Construction of pre=-precooler 
test sections. (Author) 


AD-411 467 Otv.'. 27 
(TISTA/FRL) OTS price $17.00 


Bell Aerospace Corp., Buffalo, N. Y. 
DEVELOPMENT OF EXPULSION AND ORIENTATION SYSTEMS 
FOR ADVANCED LIQUID ROCKET PROPULSION SYSTEMS. 
Final rept., 15 Oct 62-31 Mar 63. 
July 63, 254p. Rept. no. 8219 933003 
Contract AFO4 611 8200, Proj. 6753, Task 675305 
RTD TDR63 1048 

Unclassified report 


Descriptors: (*Rocket motors (Liquid propel- 
lants), Space environmental peadba teas? 
(*Propellant tanks, Design), Load distribution, 
Gravity, Surface tension, Dielectrics, Reliab- 
ility, Ignition, Spacecraft, Orbital trajec- 
tories, Fluids, Weightlessness, Weight, Stor- 
age, Military requirements, Liquid rocket 
propellants, Theory, Tests, Acceleration, 
Effectiveness, Fuel systems, Pressure, Elec- 
tric fields, Sloshing. 


Presented are the results of studies and earth- 
gravity workability tests for propellant systems 
of liquid rocket engines using surface force and 
dielectrophoretic means for fluid containment 
and localization. The purpose of the work is to 
employ techniques that will ensure positive ex- 
pulsion of liquid propellants under adverse 
space-oriented conditions that include reduced 
and zero gravity. Prototype propellant contain- 
ers ,are proposed that utilize these two methods 
(surface force and dielectrophoretic) to con- 
tain and localize propellant types specified by 
the USAF. Pertinent data and general design in- 
formation are fncluded to assist designers in 
evolving other systems employing these same 
techniques. (Author) a 


AD-411 480 Div. 27 
(TISTA/FRL) OTS price $2.60 


Allegany Ballistics Lab., Hercules Powder Co., 
Cumberland, Md, 
PRESSURIZATION EXPANSION OF THE X254 A1 SPIRALLOY 
CHAMBER, 
by R. T. Morash. Mar 63, 26p. Rept. no, ABL/X=-91 
Contract NOrd16640 

Unclassified report 


Descriptors; (*Rocket motors (Solid propel- 
lant), Rocket cases), (*Rocket cases, Pres- 
sure), Combustion chambers, Filament wound 
construction, Glass textiles, Tests, Third 
stage motors, Deformation, Instrumentation, 
Hydrostatics, Test equipment, Growth, Sounding 
rockets, Launch vehicie (Aerospace), Third- 
stage motors, 


Rocket Motor X254 Al 80-pound filament wound 
chamber tests are reported. Growth data col- 
lected from pressure tests of twelve units during 
the development of the Rocket Motor X254 is pre=- 
sented, Data are ineluded from two hydrostatic 
burst tests, showing chamber burst pressures 
above 700 psi, with a corresponding cylinder 

wall stress of 91,500 psi. (Author 


AD-410 125 Div. 28, 30, 19 
(TISTB/WA) OTS price $2.60 


Applied Psychology Corp., Arlington, Va. 

FLIGHT TEST OF AN ALTITUDE-CODED AIRCRAFT LIGHT, 

Mar 63, 15p. TR16 

Contract FAA BRD127, Proj. 110 512R 
Unclassified report 


Descriptors: (*Signal lights, Airplanes), 
(*Airplanes, Signal lights), Flight testing, 
Coding, Reaction (Psychology), Aviation 
safety, Beacon lights, Flight paths. 


Light signals which code the altitude at which 
an aircraft is flying were suggested as a more 
positive visual mid-air collision prevention 

aid than any other type of information that can 
be presented by aircraft light systems. These 
flight tests were designed to determine pilots' 
judgments of the altitude and maneuvers of an 
aircraft equipped with a beacon light signalling 
the aircraft's altitude in a dot-dash code, com- 
pared to the same light flashing a fixed-fre- 
quency uncoded signal. Results indicate that 
pilots were more than twice as accurate in 
estimating altitude and almost four times as 
accurate in judging maneuvers when the light was 
coded. When some tolerance is allowed in the 
estimates on the uncoded light, accuracy of 
altitude estimates becomes more comparable for 
the two light types. Allowing as a correct 
maneuver judgment the detection of a maneuver 
(even though the precise altitudes are not 
correct) more than doubles the frequency of 
correct maneuver responses for the uncoded light. 
However, the accuracy is still considerably less 
than that of the correct responses for the coded 
light, which was not allowed this tolerance. 
(Author) 


AD-410 126 Div. 28 
(TISTB/CCH) OTS price $5.60 


Group Effectiveness Research Lab., U. of Illinois, 
Urbana. 
A CONTINGENCY MODEL FOR THE PREDICTION OF LEADER- 
SHIP EFFECTIVENESS, 
by Fred E, Fiedler, May 63, 46p. TR10 
Contract Nonr183436, Proj. NR177 472 

Unclassified report 


Descriptors: (*Group dynamics, Performance 
tests). (*Leadership, Effectiveness), Effective- 
ness, Tables, Mathematical prediction. 


A model for the prediction of group performance 
is described which attempts an integration of the 
group effectiveness research conducted over the 
past twelve years with ASo and LPC scores on 21 


different types of groups. The model is predicat- 


ed on the assumption that the type of leadership 
behavior required for good group performance is 
contingent upon favorableness of the group-task 


situation for the leader. Given the group's clas- 


sification, group performance can then be pre- 
dicted on the basis of the leader's permissive, 
non-directive, considerate (High LP€) vs., con- 
trolling, managing, directive Teed LPC) teader- 


ship behavior. Previously obtained data are clas- 


sified in accordance with three major dimensions, 
viz., affective leader-member relations, task 
structure, and leader-position power. A subse- 
quent ordering of groups on the underlying dimen- 
sion of the favorableness of the group-task sit- 


uation of the leader can then be completed. Plot- 
120 
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ting leader attitudes and behaviors against the 
favorableness of the situation for the leader 
generates a U-shaped curve which indicates that 
controlling, managing, directive attitudes are 
required for conditions which are very favorable 
or very unfavorable to the leader, while permis- 
sive, non-directive, and considerate behavior is 
required for moderately unpleasant or unfavorable 
group-task situations. Several validation at- 
tempts are briefly reported which provide prelimi- 
nary support of the theoretical model which is 
proposed. (Author) 


AD-410 172 Div 28 
(TISTB/WA) OTS price $11 


Princeton U., N. J. 
AN INVESTIGATION OF SIMILARITIES IN PARENT-CHILD 
TEST SCORES FOR EVIDENCE OF HEREDITARY COMPONENTS, 
by Richard E. Stafford. Apr 63, 1v. RB63 11 
Contract Nonr1858 15 and Grant G-22889, Proj. 
NR150 088 

Unclassified report 


Doctoral thesis Report on Mathematical Tech- 
niques in Psychology. 


Descriptors: (*Psychology, Psychometrics), 
(*Psychometrics, Genetics), Chromosomes, 
Correlation techniques, Analysis of vari- 
ance, Theory, Probability, Test methods. 


The general hypothesis of this study states that 
certain psychological traits which have their 
scores distributed continuously may actually have 
an underlying genetic dichotomy which is masked 
by varjous other effects One hundred and four 
fathers and mothers and their teenage sons or 
daughters were given eight psychological tests: 
Symbol Comparison, Word Association, Mental 
Arithmetic, Pitch Discrimination, Letter Con- 
cepts, Spelling, Identical Blocks, and English 
Vocabulary. These data were analyzed both by 
correlational methods and dichotomic analysis. 
To test the hypothesis of dichotomic analysis, 
correlations between family members for each 
variable in the study were obtained from standard 
scores which partialed out the age differences 
in the raw scores. From these correlations, it 
was observed that there was only one variable, 
word association, which did not show a signifi- 
cant similarity between at least one of the 
parents and one of their offspring. Two of the 
variables, English vocabulary and height, showed 
a highly significant correlation between fathers 
and mothers which negated the second part of the 
first hypothesis The correlational method was 
accepted because two variables showed a unique 
family correlation pattern 


AD-410 259 Div. g 
TISTB/CCH) OTS price $5.¢ 


_ 


Boeing Co., Wichita, Kans. 
HUMAN HEARING AND SPEECH DURING WHOLE-BODY 
VIBRATION, 
by Robert J. Teare. Apr 63, 46p. TR no. 33 
D3 3512 2 
Contract Nonr2994 

Unclassified report 


Report on Research On Low Frequency Vibration 
Effects On Human Performance, 


Descriptors: (*Human engineering, Performance 
tests), (*Hearing, Effectiveness), (*Speech, 
Effectiveness), (*Vibration, Physiology), Man, 
Low frequency, Audiometry, Intelligibility, 
Instrumentation. 


Binaural thresholds for four tones (500, 1000, 
2000, and 4000 cycles per second) and tape re- 
cordings of spoken messages were obtained from 
eight subjects under various conditions of 
vertical sinusoidal vibration, The vibration 
frequencies ranged from 1 to 27 cps and were 
presented at four subjective reaction levels. 
These data were systematically compared to con- 
trol data obtained when no vibration was present. 
Hearing thresholds were significantly affected 

by vibration, but the effects were variable from 
subject to subject and from tone to tone. Rated 
judgments of change in intelligibility and speech 
‘'pattern'' were inconclusive because of a lack 
of spread in the ratings. (Author) 


AD-410 352 Div. 28 
(TISTB/MS) OTS price $1.10 


Naval School of Aviation Medicine, Pensacola, Fla. 
PEER RATING VALIDITY AS A FUNCTION OF RATER 
INTELLIGENCE AND RATING SCORE RECEIVED. 

by Richard E, Doll. 15 Mar 63, 5p. 

Proj. MROO5.13 5001 
NSAM 24 Unclassified report 
Descriptors: (*Sociometrics, Intelligence 
tests), Performance tests, Statistical analysis, 
Training, Naval personnel. 


Results from three analytic approaches to the 
records of 548 cadets demonstrate that when deal- 
ing with a population having generally above 
average intelligence there is little reason to 
take into consideration rather intelligence when 
concerned with the validity of the ratings he 
gives. This is also true for the Peer Rating 
score received by the rater. (Author) 


AD-410 479 Div. BG< 0 


(TISTB/CCH) OTS price $4.6 


Educational Testing Service, Princeton, N. J. 

GAME INTERACTIONS WITH ''HUMANS'' AND '' MACHINES' 
AND THEIR RELATIONS TO TACTICAL BEHAVIOR AND 
SUCCESS, 

by Albert E. Myers, Cecil A. Gibb and Carolyn B. 
McConville. May 63, 1v. Rept. no. RB63 14 
Contract Nonr2959 


Unclassified report 


Descriptors: \*Game theory, Behavior), (*Group 
dynamics, Game theory), (*Positioning reactions, 
Effectiveness), Bionics, Decision making, 
Sensory mechanism, Human engineering, Posi- 
tioning devices, Positioning reactions. 
An experiment was performed in which Ss engaged in 
a ‘Path and obstacles' game where the S had the 
task of tracing a path on a 5 x 5 plug-board in 
such a way as to avoid hitting any of the five 
obstacles that had been placed by the other 
Player. Half the Ss were told that the other 
player was a machine which had been programmed to 
play the game and the other half were led to be- 
lieve that they were playing against another 
human. In additton, half the players were told 
to compete against the other player while half 
were told to cooperate. In every instance the 
setting of the obstacles by the other player was 
determined by a prearranged plan. In the human 
conditiom the other player was an accomplice who 
played aecording to a prearranged plan; the same 
plans, which determined the placement of every 
obstacle om every trial, were used in the machine 
condition. Two strategies of obstacle placement 
were used. Striking differences in success were 


121 
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found. The Ss performed much better when their 
competitive opponent was a ‘machine’ than they did 
when he was a ‘human.' On the other hand, co- 
operation with ‘humans' was significantly more 
successful than cooperation with ‘machines.' 
(Author) 


AD-410 767 Div. 28, 16 
(TISTB/CCH) OTS price $2.00 


Behavioral Sciences Lab., Aerospace Medical Div., 
Wright-Patterson Air Force Base, Ohio. 

WEIGHTLESS MAN: A SURVEY OF SENSATIONS AND 
PERFORMANCE WHILE FREE-FLOATING, 

Final rept. Oct 60-Feb 61. 

by John C. Simons and Melvin S. Gardner. Mar 63, 
65p. 

Proj. 7184, Task 718405 

AMRL TDR62 114 Unclassified report 


Report on Human Performance in Advanced Systems. 


Descriptors: (*Weightlessness, Performance 
tests), (*Human engineering, Performance tests), 
Behavior, Gravity, Pressurized cabins, Space 
flight, Body, Acclimatization, Training, 
Selection. 


The effect of surface-free behavior on work per- 
formance in space has been investigated to de- 


termine what techniques should be developed to 
aid the orbital workers. While they performed 
gross motor activities under weightless condi- 
tions, subjects reported their sensory and per- 
formance experiences during Keplerian parabolas 
in a C-131B aircraft in both lighted and dark 
cabin conditions. Their experiences were cate- 
gorized into sensation influences upon orienta- 
tion and body motion influences upon body atti- 
tude and position control. Unique examples of 
Short-term weightless behaviors were found and 
their causes are briefly discussed. Potential 
applications of these weightless responses to 
hardware development and to crew training and 
selection are discussed, and significant areas 
for future research are proposed. (Author) 


AD-410 775. Div. 28, 23 
(TISTB/CCH) (OTS price $1.10) 


Military Academy, West Point, N. Y. 

A NOTE ON THE INTERPRETATION OF PSYCHOLOGICAL 
DISTANCE: ASSUMED SIMILARITY BETWEEN OPPOSITES, 
by Edward Gotthell. Apr 63, Ap. 

MA TRI Unclassified report 


Descriptors; (*Military personnel, Training) 
(*Sociometrics, Military personnel), (*Per- 
ception, Attitudes), (*Military training, 
Psychometrics), Effectiveness, Military psychol- 
ogy, Social communication, Leadership. 


In a study of the effectiveness of squads of 
cadets undergoing field military training, one of 
the predictor measures used was the Assumed Simi- 
larity Between Opposites (ASO) scor . In studies 
elsewhere this score has been found to be con- 
sistently associated with group effcctiveness in 
many different situations, but there has been 
question about the attributes of personality which 
it tapped. In this study a number of other 
variables were considered which appeared to be 
conceptually related to ASO, so their interre* 
lationships were expected to shed some light on 
the meaning of ASO. However, ASO was not found 

to be consistently related with other personality 
attributes, with the result that the interpreta- 
tion of the ASO as psychological distance seems 
questionable, (Author 


/ 


AD-410 790 Div. ae, 23, 16 
(TISTB/CCH) OTS price $1.60 


System Development Corp., Santa Monica, Calif. 
PERSISTENCE OF TRAINING EFFECTS NOTED IN THE 
LISTEN STUDY, 

by R. P. Cunningham. 12 June 63, 10p. 


TM1297 OOO C 
Contract AF19 628 1648 


Unclassified report 


Descriptors: (*Audiometry, Training), (*Hear- 
ing, Acuity), (*Performance tests, Detection 
(*Training, Effectiveness) 


’ 


The present study was designed to retest the sub- 
jects who appeared in the Listen Study (Cunning- 
ham, Moler, Sheldon, 1963). At issue was the 
degree to which auditory discrimination training 
effects noted in the earlier study had presisted, 
and whether the differently trained groups who 
achieved superior scores in the first study would 
also achieve superior scores eight months later. 
Results indicated: (1) that all subjects had 

lost some ability to discriminate signals masked 
by noise after eight months; (2) that most sub- 
jects achieved significantly higher auditory 
discrimination scores than they had achieved be- 
fore training in the earlier study; and (3) that 
the decline in masked signal detection ability, 
although general to all subjects, was parallel to 
score differences achieved by the six training 
groups in the Listen Study; groups scoring highest 
in the Listen Study tended to score highest in the 
present study. The following report discusses 
present findings in relation to: (1) the degree 
of decline in detection ability; and (2) the 
relationship between the decline of discrimination 
ability and the nature of the earlier training 
given subjects. (Author) 


AD-410 841 Div. 28 
(TISTB/AAR) OTS price $2.60 


North Carolina State Coll., Raleigh. 
ASYMMETRY IN R-TERM VS, S-TERM RECALL AS AN 
EXPLANATION FOR S-R VS. R-S ASYMMETRY, 
by Slater E. Newman, Joseph W. Cunningham and 
Clifton W. Gray. Apr 63, 27p. Tech. rept. no. 5 
Contract Nonr486 08 

Uaclassified report 


Descriptors; (*Verbal behavior, Learning 
Training, Memory, Psychology, Stimulation, 


This experiment evaluated anu explanation by 

Newman (1961) for the fact that following paired- 
associate training, there are more correct 
responses, on S-R than R-S tests. The explanation 
holds that S selects a mediating response to the 
response term with stimulus properties sufficient 
to lead to its own overt emission (e.g. its 
pronunciation or spelling For the stimulus 

term such selection is less likely. Since 

the response term must occur as an overt response 
during the S-R test, and the stimulus term as an 
overt response during the R-S test, the number of 
S-R pairs will exceed the number of R-S pairs. 

If this explanation is correct, then S-R training 
will result in more R=-terms than S-terms recalled. 
Three predictions were tested. (Author 


AD-410 842 Div. 28 
(TISTB/AAR) OTS price $1.60 


North Carolina State Coll., Raleigh. 
EFFECTS OF TWO TECHNIQUES FOR IDENTIFYING 
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DISCRIMINATIVE ST IMULUS-TERM ELEMENTS ON PER- 
FORMANCE DURING PAIRED-ASSOCIATE TRAINING, 
by Slater E, Newman. June 63, 15p. Tech. 

no, 7 

€entract Nonr48608 


rept. 


Unclassified report 


Descriptors: (*Verbal behavior, Learning), 
Performance tests, Training, Memory, 
Psychology, Stimulation, 


It has recently been proposed that a list of two 
or more paired—associates is learned fastest if 
the mediating response to each stimulus term 
takes little time amd energy to give, and if the 
stimulus properties of each such response are 
minimally confusable with those of responses to 
other stimulus terms and response terms from the 
list. The two experiments reported here studied 
the effects of two techniques. Some were told 
that no two stimulus-term trigrams began with 
the same letter (Instruction Group). Fer others 
the first letter of each of the trigrams was red, 
and the other two letters were black (Isolation 
Group). The performance of both groups was 
compared with that of a Control Group for which 
all the letters were black and which received no 
information about the structure of the trigrams, 
and with the performance of groups for which the 
stimulus terms were the first letters of the 
trigrams,. (Author) 





AD-410 843 
(\TISTB/WA) 


Div. 28 
OTS price $1.60 


North Carolina State Coll., 
RESPONSE HIERARCHIES 
LEARNING, 

by Slater E, 


Raleigh. 

IN PAIRED-ASSOC IATE 
Newman, 1963, 10p. 
Unclassified report 


Presented at Symposium — **Theory and Method in 
Verbal Learning ~— at Southeastern Psychological 
Association, Miami Beach, 26 Apr 63. 


Descriptors: (*Learning, Performance tests), 
Training, Reaction (Physiology), Stimulation, 
Psychology, Psychometrics, 


Three sets of experiments were completed utilizing 
the concept of response hierarchy. The first set 
of experiments dealt with the effects of paired- 
associate training on strength of forward and 
backward associations; the second dealt with the 
effects of contex elements on paired=associate 
learning as a function of element=sharing among 
the stimulus terms; and the third set dealt with 
the effects of number of stimulus—term elements 


on performance during paired-associate training. 
Author 


Div. 2g 


AD-410 844 8 
OTS price $3.60 


TISTB/AAR 


North Carolina State Coll., Raleigh. 
S-R VS, R-S RECALL AND R=-TERM VS. S-TERM RECALL 
FOLLOWING PAIRED-ASSOCIATE TRAINING, 


by Slater E. Newman and Clifton W. Gray. 
Apr 3, 30p. TRe 
ntract NonrJ4&é 
Unclassified report 
Descriptors: *Verbal behavior, Learning), 
Psychology, Memory, Training, Stimulation, 
his paper reports the results of three experi- 
nents The first compared the number of correct 
S-R and R-S pairs following paired-associate 
training. All terms were easy to pronounce, In 
he second experiment, half of the Ss were ex- 
Osed to the same lists as in the first3 the 
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other haif were exposed to lists with hard-to- 
pronounce terms, Half of the Ss in each condi- 
tion were given an S=R test following paired- 
asseciate training and the other half were given 
an R-S test. The third experiment replicated the 
second except that stimulus-term recall and 
response-term recall were substituted for the 
S-R and R-S tests, The predictions were that 
(7) the number of correct S-R pairs will exceed 
the number of correct R-S pairs; (2) the number 
of correct R-terms during R-term recall wil} 
exceed the number of correct S-terms during 
S-term recall each of these effects will be 
greater at low than at high levels of 


pronounceability, (Author) 
AD-410 915 Div. 28 
(PISTB/CCH) OTS price $10.10 


Educational Testing Service, Princeton, N.J. 

MANUAL FOR KIT OF REFERENCE TESTS FOR COGNITIVE 

FACTORS (REVISED 1963), 

by John W. French, Ruth B,. Ekstrom, and 

Leighton A. Price. June 63, 123p. 

Contract Nonr221400, Proj. NR151 174 
Unclassified report 


Descriptors: (*Test construction, Instruction 
manuals), (*Handbooks, Test construction), 
Achievement tests, Aptitude tests, Factor 
analysis, Tests. 


The tests in this Kit are suggested for use in 
factorial studies where representation is desired 
for any of the following named aptitude or 
achievement factors: flexibility of closure; 
speed of closure; associational fluency; expres- 
Sional fluency; ideational fluency; word fluency; 
inductions length estimation; associative foetal 
memory; mechanical knowledge; memory span; number 
facility; originality; perceptual speed; general 
reasoning; semantic redefinition; syllogistic 
reasoning; spatial orientations; sensitivity to 
problems; spatial scanning; verbal comprehension; 
visualization; figural adaptive flexibility; and 
semantic spontaneous flexibility. The purpose of 
the Kit is to provide research workers with a set 
of tests for defining each of these factor. The 
use of the Kit tests for this purpose will facili- 
tate interpretation and the confident comparison 
of one factor study with another. Use of the Kit 
tests should provide this common ground for the 
objective comparison of factors. This manual does 
not provide the usual reliability, norming, va- 
lidity, or other information ordinarily expected 
in a test manual. Such information has not been 
included because these tests are suggested for 


the single purpose of factorial research. 
(Author) 


AD-410 923 
( TISTB/CCH 


Div. 28 
OTS price $2.60 


North Carolina State Coll., 
ASYMMETRY IN R-=TERM VS. 
EXPLANATION FOR S-R VS. 


Raleigh. 
S-TERM RECALL 
R-S ASYMMETRY, 


AS AN 


by Slater E. Newman, Joseph W. Cunningham, and 
Clifton W. Gray. Apr 63, 1v. Technical rept 
no. 95 
Contract Nonr48608 

Unclassified report 


Descriptors: 


Ef 


*Memory, Training), 
*Language 
Vocabulary, 


(*Training, 
Training Tables, 
Mathematica! 


fectiveness 
Stimulation, 


prediction, 


Research was performed to determine whether the 
groups were equal in performance during paired- 
associate learning, the data for number of correct 
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responses during the first eight learning trials 
were analyzed. Shown are mean S-R learning 
scores of the same Ss whose later S-term and R- 
term recall were used to test the three pre- 
dictions. Although the means appear to be quite 
variable, all F values were nonsignificant in 
analyses of variance of the three sets of means. 
A similar finding was obtained when scores for 
the eighth trial were analyzed. This experiment 
evaluated an explanation by Newman (1961) for the 
fact that following paired-associate training 
there are more correct responses on S-R than R-S 
tests. The effect of varying the number of train- 
ing trials on S-term and R-term recall was also 
studied. (Author) 


AD-410 933 Div. 28 
(TISTB/WA) OTS price $.75 


6571st Aeromedical Research Lab., Holloman Air 
Force Base, N. Mex, 

THE EFFECT OF UDMH INJECTION ON COMPLEX AVOIDANCE 
BEHAVIOR IN THE JAVA MONKEY, 

Final rept., 

by Herbert H. Reynolds, Frederick H. Rohles, Jr., 
Vernon L. Carter, Henry W. Brunson, and James R. 
Prime. May 63, 23p. 

Proj. 6302, Task 630202 


AMRL TDR63 39 Unclassified report 


Report on Toxic Hazards of Propellants and 
Materials. 


Descriptors: (*Rocket propellants, Toxicity), 
Primates, Behavior, Performance tests, Reac- 


tions (Psychology), Statistical data, Psycho- 
motor tests. 


Four java monkeys were injected with 30 mg/kg of 
1,1-dimethylhydrazine (UDMH) and their perform- 


ance on a four-component operant schedule was 
compared with their performance under control 
conditions. In every instance where a perform- 
ance decrement occurred (9 out of a possible 27). 
there was also associated clinical illness in 

the form of hyperactivity, nausea, vomiting, or 
lethargy. One subject showed no impairment 
following the two UDMH injections, while another 
Subject exhibited an impairment on all four tasks 
during the second replication; this suggests the 
range of individual reactivity to UDMH exposure, 
and that repeated severe exposure may cause 
serious decrement of performance. From these 
data, one may expect clinical signs of illness 
after 2 to 3 hours, a performance decrement or 
change after 3 to 3-1/2 hours, and recovery to 
pre-exposure level of functioning between six 
and nine hours. (Author) 


AD-410 972 Div. 28, 30 
(TISTB/CCH) OTS price $2.60 
System Development Corp., Santa Monica, Calif. 
DEVELOPMENT OF AN OPERATIONAL MANAGEMENT SYSTEM, 
by Ramon J. Rhine. 16 Apr 63, 22p. Rept. no. 
SP1175 


Unclassified report 


Presented at the Systems Symposium, 22 Apr 63, 
sponsored by the Defense Supply Agency in 
Washington, D. C. 


Descriptors: (*Management engineering, Deci- 
sion making), (*Decision making, Management 
engineering), (*Research program administration, 
Design), (*Command and control systems, Design), 
Automation, Personnel management, Work func- 
tions, Design, Tests, Training, Analysis, 
Military requirements, Data processing system, 
Theory. 


Describes the development of a management system 
for the System Development Corporation (SDC), 
Reports that the system existing now provides 
data by manual methods for top management, and 

by semiautomatic techniques for administrative, 
accounting and personnel functions. Also reports 
that the system being developed is a single, in- 
tegrated semiautomatic system that supports 

top- and middle-management decision making as 
well as administrative, accounting and personnel 
functions. Discusses processes which the manage- 
ment system will be designed to support, the flow 
of developmental activities including analysis, 
requirements, constraints, operational design, 
subsystem design, test, training and shakedown 


and the type of system expected to be developed. 
(Author) 


AD-410 996 Div. 28 
(TISTB/WA) OTS price $1.60 


North Carolina State Coll., Raleigh. 
RESPONSE HIERARCHIES IN PAIRED-ASSOCIATE 
LEARNING, 
by Slater E. Newman. 1963, 11p. 
Contract Nonr48608 

Unclassified report 


Presented at the Symposium, ‘'Theory and Method 
in Verbal Learning'', 24 Apr 1963, Southeastern 
Psychological Association, Miami Beach, Fla. 


Descriptors: (*Learning, Verbal behavior), 
Reaction (Psychology), Stimulation, Memory, 
Training, Probability 


AD-410 998 Div. 28 
(TISTB/MD) OTS price $.50 


Behavioral Sciences Lab., Aerospace Medical Div., 
Wright-Patterson Air Force Base, Ohio. 

EFFECT OF GROUPING ON THE TIME REQUIRED TO LOCATE 
AND RESPOND TO THE ELEMENTS OF A LARGE CONTROL 
PANEL, 

by C. W. Crannell and D. A. Topmiller. May 
12p. 

Proj. 7184, Task 71840€ 

AMRL TDR63 34 Unclassified report 


632 
~/a 


Report on Human Performance in Advanced Systems. 


Descriptors: (*Control panels, Human engineer- 
ing), (*Human engineering, Control panels), 
Man, Learning, Training. 


This experiment was designed to determine the 
effects on response and location times of alter- 
native groupings of the elements of a large matrix 
that simulated a control panel. Four arrangements 
of 576 elements were evaluated: ungrouped and 
grouped by 3's, by 6's, and by 12's. The results 
indicate that grouping by 3's or 6's is superior 
to no grouping, especially for the interior ele- 
ments as contrasted to the peripheral elements of 
the. matrix, and that all three of these arrange- 
ments are superior to grouping by 12's. The 
results of this experiment are consistent with 
those of previous similar studies. (Author) 


AD-411 156 Div. 28 
(TISTB/AAR) OTS price $1.60 


North Carolina State Coll., Raleigh. 

EFFECTS OF TWO TECHNIQUES FOR IDENTIFYING 
DISCRIMINATIVE STIMULUS-TERM ELEMENTS ON PER- 
FORMANCE DURING PAIRED-ASSOCIATE TRAINING, 

by Slater E. Newman June 63, 5p. Technical 
rept. no. 

Contract Nonr486 O08 


Unclassified report 
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Descriptors: (*Verbal behavior, Learning), 


Training, Memory, Psychology, Performance tests, 
Stimulation, 


It has been proposed that a list of two or more 
paired-associates is learned fastest if the 
mediating response to each stimulus term takes 
little time and energy to give, and if the 
stimulus properties of each such response are 
minimally confusable with those of responses to 
other stimulus terms and response terms from the 
list. The two experiments reported here studied 
the effects of two techniques each of which was 
expected to foster such selection. Some Ss were 
told that no two stimulus-term trigrams began with 
the same letter (Instruction Group). For others 
the first letter of each of the trigrams was red, 
and the other two letters were black (Isolation 
Group). The performance of both groups was com- 
pared with that of a Control Group for which all 
the letters were black and which received no 
information about the structure of the trigrams, 
and with the performance of groups for which the 
stimulus terms were the first letters of the 
trigrams. In Experiment I each response term was 
a three-digit number; in Experiment II each 
vresponse term was the first digit of one of 

these numbers. (Author) 


AD-411 227 Div. 28 
(TISTB/CCH) OTS price $1.60 


Army Personnel Research Uffice, Office of the 
Chief, Research and Development, Washington, D. C 
DEVELOPMENT OF LITERACY SCREENING SCALES FOR 
AFQT 7 AND 8 FAILURES, 

Bayroff and Alan A. Anderson. Jan 63, 


by A. G. 
Proj. 0395 60 001 
APRO Technical research note 131 
Unclassified report 
‘ 
Descriptors: (*Intelligence tests, Measure- 
ment), (*Intelligence tests, Instrumentation), 
(*Test construction (Psychology), Intelligence 
tests), Selection, Armed forces (United States) 
Training, Psychometrics. 


Literacy screening devices (VA keys) have been 
used with operational forms of the Armed Forces 
Qualification Test to identify various degrees 

of literacy. In the event of lowered standards 
of acceptance during mobilization, these scales 
would be available for categorizing those men 

who were sufficiently literate in English to go 
into basic training or who could become marginally 
literate with special literacy training. The 
present study describes the research by which 
literacy screening scales were developed for use 
with AFQT 7 and 8. Keys based on the easiest 24 
items (half verbal and half arithmetic reasoning) 
of AFQT were selected and cutting scores set so 
as to classify as marginally literate the same 
proportion of input groups as did the prior VA 
keys for AFQT 5 and 6. 


AD-411 240 Div. 28 
(TISTB/CCH) OTS price $1.6C 
Air Force Cambridge Research Labs., Bedford, Mass. 
OBSERVER TOLLERANCE OF FORM TRANSFORMATION AS A 
FUNCTION OF FORM COMPLEXITY, 
by John Coules and Martin A, 


Lekarczyk. June 63, 


7682, Task 768301 
ESD TDR63 135 Unclassified report 
Descriptors: (*Psychology, Perception), (*Per- 


cerption, Psychology), (*Targets, Identifica- 
tion) 


The purpose of this study was to determine wheth- 
er observers would tolerate greater transformation 
of forms of intermediate complexity than forms of 
high or low complexity. It was assumed that high 
discrimination threshold values means greater 
tolerance of form transformation than low thresh- 
old values, Form thresholds of nine irregular 
shapes were obtained with two highly experienced 
observers. The shapes were tilted from 15 to 60 
degrees from the frontal parallel plane and were 
shown under clear and noisy conditions. The 
results indicated that an inverted U relationship 
exists between mean thresholds and form complex- 
ity. The 6 and 8-sided shapes showed the highest 
degree of tolerance of form transformation, A 
medium value of visual noise tended to raise the 
tolerance level uniformly but slightly. Observer 
differences were minor probably because the sub- 


jects were highly experienced in similar percep- 
tual studies. (Author) 


29. QUARTERMASTER EQUIPMENT 
AND SUPPLIES 


AD-410 822 Div. 29 
(TISTB/AAR) OTS price $1.6 


Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
EVALUATION OF THE KC=+135 AND U-2 BAILOUT SURVIVAL 
KIT, 

by James H,. Veghte, Freeman E, White, Walter W. 
Millard, John R. Schumann, and Cecil F. 

Kennedy, III. Feb 63, 15p. 

Proj. 8238 01 


AAL TN63 4 Unclassified report 


Descriptors: (*Survival kits, Feasibility 
studies), Bailout, Amalysis, Shelters, Sieeping 
bags. 


This field trip was made to determine the hazards 
and problems of surviving in the Arctic under 
extreme cold. The clothing worn appeared to be 
inadequate to tolerated -35 to -40O F weather 
without suitable shelter. The MC-1 sleeping bag 
proved very inadequate and it should be replaced 
by more appropriate insulative items or modified. 
The shelter is extremely important at these tem- 
peratures. Snow affords the best available in- 
Sulation; A-frame parachute shelters, teepees, 
etc. are not adequate. Survival is unlikely for 
more than two or three days unless a snow house 
or snow packed over the canopy shelter is used. 
After the first day, lethargy is common so it is 
most important that the survivor build the right 
shelter from the beginning, At this time of year 
there are several simple shelters that utilize 
snow for insulation, If no snow is available in 
timbered country, a structure built of grass and 
logs appears to offer excellent insulative prop- 
erties. In extreme cold, it appears that the 
first thing to do is to build an adequate shelter 
for the first night. All of the subjects thought 
they would put up a crude shelter the first night 
and improve it the following day. However, the 
first night is extremely critical, and once over 
the first or second nights, things should become 
easier. Author) 


AD=-411 54 Div. 
(TISTB/AAR) OTS price $15. 
MRD Div., General American Transportation Corp., 
Niles, 111. 

INDUSTRIAL PREPAREDNESS MEASURES PROJECT Q-13 











DEVELOPMENT OF FACILITIES TO PACKAGE AND HEAT 
PROCESS FOODS IN FLEXIBLE PACKAGES, 

Final rept. 

1963, tv. 

Grant DSA30 62 908CHI2522 62 

Unclassified report 












Descriptors: (*Food, Processing), Heat treat- 
ment, Packing material, Liquids, Solids, 
Preservation, Materials, Handling, Automatic, 
Containers. 







AD-411 556 Div. 29 32 
(TISTB/MD) OTS price $2.50 






Antioch Coll., Yellow Springs, Ohio. 
ANTHROPOMETRIC DATA IN THREE-DIMENSIONAL FORM: 
DEVELOPMENT AND FABRICATION OF USAF HEIGHT- 
WEIGHT MANKINS, 

Final rept. 

by John T. McConville and Milton Alexander. 
June 63, 114p. 

Contract AF33 657 9201, Proj. 7184, Task 718408 
AMRL TDR63 55 Unclassified report 











Descriptors: (*#Anthropometry, Statistical 
data), (*Anatomical models, Manufacturing 
methods), Clothing, Flight clothing, Body 
weight, Data, Man, Pables, Statistical 
distributions. 










This report describes the development of data 
and the sculpturing of manikins for use in 
designing Air Force protective garments and 
associated personal equipment, as part of a 
long-range program to present designers of 
protective flight equipment with a variety of 
anthropometric data in three-dimensional form, 
In part, the data are based on a re-analysis of 
the body statistics reported in WAD€ Technical 
Report’56 - 365, A Height-Weight Sizing System 
for Flying Clothing, with certain changes in 

the statistfcalt rationale required by either 
functional or technical factors, The choice 

and application of the statistical data used are 
discussed in detail. Information is also given 
concerning the sculpturing techniques used in 
the fabrication of the body forms, Supplementary 
anthropometric statistics describing the human 
body in a seated position are presented. The 
Statistics are analysed in accordance with the 
Eight-Size Height-Weight sizing system. (Author) 























30. RESEARCH AND RESEARCH 


EQUIPMENT 


AD-41 72 Div. 30 
(TISTP/MFA) OTS price $4.6 













Naval Ordnance Test Station, China Lake 
NELIAC PROGRAMMING PRIMER FOR U-49 
by Dean W. Lawrence. May 63, A2p 

NAVWEPS: 8044 NOTS;TP3038 





Calif. 










Unclassified report 








Descriptors: \*Programming languages, Amalysis 
*Computers, Submarines), Machine translation, 
Antisubmarine warfare, Computer logic, Input- 
Output devices, 
. 
A introduction is made to computer programming 





J 





in the NELIAC language. Specifically, it is 
Oriented toward the UNIVAC-490 digital computer, 
a facility of the Naval Ordnance Test Station. 
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AD-410 098 


COMPUTER ANALYSIS AND LABORATORY EVALUATION OF 


SYNCHROS, TYPE 23TX6, 

by Maurice H. Simpson and . J. H. O'Neill. Feb P 
Pp. 

Proj. DA 5B98 4 

FA Rept. no R1 } 

Unclassified report 

Descriptors: \*Synchros, Environmental tests 
Vibration, Temperature, Programming (Computers 
Data processing systems, Pressure, Torque, 


The language is precisely designed to translate 
scientific problems into coding acceptable to 

the machine, The resulting information is useful 
in the design and development of antisubmarine 
weapons, (Author) 





Div. 30 
OTS price $8.10 





(TISTP/WH) 


Frankford Arsenal, Philadelphia, Pa. 

COMPUTER ANALYSIS & LABORATORY EVALUATION OF 
INTERACTION EFFECTS OF COMBINED ENVIRONMENTS ON 
SYNCHROS TYPE 23TX6, 

by M. Simpson and J. H. 


O'Neill. Feb 63, 73p. 
FA Rept. R 1669 


Unclassified report 


Descriptors: (*Environmental tests, Synchros), 
(*Data processing systems, Environmental tests), 
Vibration, Temperature, Humidity, Digital 
computers, Experimental data, Analysis, 
Synchros. 


The adaptability of an analytical evaluation 
method to automatic data processing systems 
techniques for prediction of combined environ- 
ments interaction effects is investigated. Lab- 
oratory tests were performed on some typical 
environmental combinations and results were com- 
pared with the ADPS predictions for the same 
environmental combinations. For the test items 
selected, the experimental results showed sub- 
stantial agreement with the analysis and predic- 
tions from the computer. (Author) 


AD-410 103 
(TISTP/MFA) 


Div. 30, 
OTS price $3. 6( 


4c 59 
12 


Ballistic Research Labs., Aberdeen Proving 


Ground, Md. 

AREA OF INTERSECTION OF AN ELLIPSE AND A 
RECTANGLE, 

by A. D. Groves. Apr 63, 43p. 


Proj. 1M023201A098 
BRL Memorandum rept. no. 1478 
Unclassified report 


Descriptors: (*Programming (Computers), Small 
arms), (*Kill probabilities, Geometry), 
(*Fables, Functions), Targets, Man, Projectiles, 
Effectiveness. 


A method is given for computing the area of 
intersection of an ellipse and a rectangle whose 
sides are parallel to the axes of the ellipse. 
This method is presented in a form amenable to 
programming for high speed computation, but tables 
are included to facilitate hand computations. 

This method has been used in the evaluation of 

the effectiveness of small arms, but would have 
application in the evaluation of area kill weapons 
as well. (Author) 


AD-41 , Div. 
(TISTP/HSS) OTS price $7 
Frankford Arsenal, Philadelphia, Pa. 


INTERACTION EFFECTS OF COMBINED ENVIRONMENTS ON 


Humidity. 


_ -— — oma ome e fe se 
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The object of this research was to determine 

the interaction effects of vibration and low 
temperature, altitude and low temperature, and 
temperature and hunidity on Transmitter, Torque, 
Synchros Type #23TX6 as a Test Unit (TU). The 
test results obtained in the environmental labora- 
tory were compared with computer predictions 
programmed on a Remington Rand Solid State % 
Computer, in accordance with the analysis method 


developed by the Stanford Research Institute. 
(Author) 


Ap-410 171 Sad. * 136; °9 

(TISTA/VGW) OTS price $4.60 

Arnold Engineering Development Center, Arnold 
Air Force Station, Tenn. 

VARIABLE RELUCTANCE PRESSURE TRANSDUCER 
DEVELOPMENT, 

by W. E. Smotherman and W. 
37p. 

Contract AF4O 600 1000, 
VwW2920, Task 895201 
AEDC TDR63 135 


V. Maddox. July 63, 


Proj. 8952; ARO Proj. 
Unclassified report 


Descriptors: (*Pressure gages, Transducers), 
(*Hypersonic wind tunnels, Instrumentation) , 
Design, Effectiveness, Tests. 

Pressure is one of the fundamental aerodynamic 
parameters which must be measured in hyperveloc- 
ity wind tunnel testing. Pressure transducers 
whose time response and pressure ranges are suit- 
able for test section measurements in the hyper- 
velocity tunnels of the von Karman Gas Dynamics 
Facility (VKF) have been developed by the Instru- 
mentation Branch of that facility. A description 
of these transducers, their theory of operation, 
and their performance characteristics are pre- 
sented. (Author) 
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(TISTP/HS 


Div. 30 


OTS price $2.6C 
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System Development Corp., Santa Monica, Calif. 
GENERAL PURPOSE SATELLITE COMPUTER PROGRAM 
DESCRIPTIONS MILESTONE II TIME CHECK (TCK), 

by C. M. Chiodini. Nov 62, 22p. Rept. no. 
L714 012 00 
Contract AF19 628 


TM 


‘& 


1648 


Unclassified report 


Descriptors: 
(Computers, 


(*Satellite networks, 


Programming 
Satellites (Artificial 


Time: 


AD-410 
(TISTP/FEM) 
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Div. 
OTS price $5.60 


System Development Corp., Santa Monica, 
OPERATING INSTRUCTIONS FOR THE PARAMETER 
SYSTEM. MILESTONE 
by C. R. Frey, E. L. 
25 Mar 63, 50p. Re 
Contract AF19 628 1 


Calif. 
TEST 
Griffith, and C. 
pt. no. T™M1138 

648 


L. Remstad. 


Unclassified report 
Descriptors: \*Programming (Computers), 
trol sequences), Data processing systems, 
Digital computers, Input-output devices, 
Typewriters, Computer logic, Simulation, 
Satellite networks. 


Con- 


The Parameter Test System consists of three pro- 
grams: (1) the Reference Pool Simulator (SRPS), 
sets the reference pool to predetermined values; 
2) Test 


Control (STCP), sets additional environ- 


127 


ment such as tables, items, and core locations 
before and during program's operation, provides 
dumps of tables, programs, and core areas before, 
during and after the test, allows a track of 
selected areas of the object program, controls 
the start, operation, and the end of the test, 
and provides for emergency procedures in case of 
the certain test failures; and (3) Data Reduc- 
tion (SDRP), selectively formats and list the 
test outputs. (Author) 


AD-410 199 


Div. 30 
(TISTP/FEM 


OTS price $3.60 

System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAM SPECIFICATIONS. DESIGN 
SPECIFICATIONS FOR SYMBOLIC ASSEMBLY ROUTINE 
(SABER MILESTONE 4, 

by F. LaChapelle. 25 May 63, 
TM891 oC 
Contract AF19 


J. 


no. 
007 


3ip. Rept. 


628 1648 


Unclassified report 
Descriptors: (*Programming (Computers), 
Digital computers), Satellite networks, 
pilers, Data processing systems, 
Input-output devices, 


Com- 
Magnetic tape, 
Teletype systems. 


SABER (Symbolic Assembly Routine) will be used to 
assemble a special format symbolic card deck on 
the CDC 1604 computer. The binary output of a 
SABER assembly will be loaded by the MTCII 
(Master Tape Control) program. (Author) 


AD-410 202 Div. 30 
(TISTP/WH) (OTS price $6.60) 


System Development Corp., 
MASTER TAPE CONTROL II 
PROCEDURES, 
by Billie Rhae Pruett and William Taber. 
10 May 63, 1v. Rept. no. TM745 é 
Contract AF19 628 1648 

Unclassified report 


Santa Monica, 
(MTCII) OPERATING 


Calif. 


An4 


Descriptors: (*Programming 
Magnetic tape). 
Digital 


(Computers). 
Computer storage devices, 
computers. 


This document, intended 
detail necessary 
operators 


to give 
for programmers 
to manipulate the COPII 
ciently, is divided into six sections. The first 
section includes a list of objectives of MTCII. 

a summary of the functions of the control program, 
a brief description of the system storage device, 
function requests and system control cards. The 
second part defines the input and output of the 
control program as well as an explanation of 
equipment references. All the information 
pertinent to the operation of the system, i.e., 
the control features, is described in the next 
section. This includes tape assignments, con- 
sole switch settings, on-line messages, halts, 
starts and restrictions. The primary section of 
the document is an explanation of the preferred 
operating procedures for the MTCII System. 
Illustrations of sample jobs are given to 
operators in learning the system Terms 
frequently are defined in the glossary. 


the level of 
and computer 
System effi- 


aid the 
used 


Author 
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System Development Corp., 
PROPOSAL FOR VARIABLE 
OPERATION IN LARII, 
by F. J. LaChapelle. 


Santa Monica, 
FIELD 


Calif. 
DEFINITION PSEUDO 


Dec 62, 9p. TM89 
Unclassified report 
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(*Programming 
Coding. 


(Computer), Data) 
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AD-410 208 Div. 30 
(TISTP/HSS) OTS price $3.60 


System Development Corp., Santa Monica, Calif. 
COMBINED MILESTONE 3 AND 4 REMOTE STATION TELEME- 
TRY, TRACKING AND COMMANDING UTILITY TAPE SYSTEM. 
27 May 63, 35p. TM1283 000 00 
Contract AF19 628 1648 

Unclassified report 


Descriptors: (*Satellite networks, Programming 
(Computers)), Remote control stations, Tracking, 
Data processing systems, Telemetering data. 


This document describes the following CDC 160-A 
computer programs used for the Remote Tracking 
Station Utility Support Systems: (1) Prepare 
Master Telemetry, Track and Command (TT & C) Tape 
(SPMTA); (2) Tracking Station Bootstrap (SBOOT); 
and (3) Master TT & C Tape Read Subroutine 


(SREAD). (Author) 
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(TISTP/FEM) OTS price $8.10 


Mitre Corp., Bedford, Mass, 

SIMULATION OF DECISION SYSTEMS, PAPERS AND NOTES, 
ed. by Clara-Mae Festa and H. W. Adams, Jan 62, 
54p. Rept. no. SRAS 
Contract AF33 600 39852 
ESD TDR63 424 Unclassified report 
Descriptors: (*Decision- making, Simulation), 
(*Control systems, Symposia), Models (Simula- 
tion), Computers, Digital computers, Design, 
Nonlinear systems, Programming (Computers), 
Mathematical logic, Equations, Data processing 
Systems, Functions, Logistics. 











AD-410 281 mats se .Oe te 
(TISTP/JW) OTS price $3.60 


White Sands Missile Range, N. Mex. 
DME DATA REDUCTION, 

by Dieter E. Holberg. Jan 63, 29p. 
DA Proj. 3€16 19 001 
AERDA 1 Unclassified report 
Descriptors: (*Distance measuring equipment, 
Modulators), (*Resolution, Mathematical 
analysis), Data processing systems, Measure- 
ment, Digital computers. 


The ambiguity-resolution problem for a Distance 
Measuring Equipment (DME), using four independent 
modulation frequencies in the 500-ke region, is 
described in mathematical terms. The method is 
developed for a DME model with decimal modula- 
tion frequency relationships and then applied to 
the actual system whose modulation frequencies 
are related by binary numbers. Finally, two 
digital-computer routines providing for both 
ambiguity resolution and accuracy increase by 
averaging over the four phase measurements are 
developed. (Author) 







AD-410 445 Div. 30, 32 
(TISTB/MD) OTS price $9.10 


RAND Corp., Santa Monica, Calif. 
STUDIES IN MACHINE TRANSLATION: BIBLIOGRAPHY OF 
RUSSIAN SCIENTIFIC ARTICLES, 
by K. E. Harper, D. G. Hays, and B. J. Scott. 
June 63, 9?p. Memo. RM3610PR 
€ontract AF49 638 700 

Unclassified report 
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Descriptors: (*Bibliographies, Machine trans- 

lation), (*Machine translation, Magnetic tape), 
Catalogs, Reports, Physics, Mathematics, Plants 
(Botany), Space biology, Planets, Cybernetics, 

Scientific research, Coding. 


This presentation, one of a series on computer 
applications to language study, is a catalogue of 
the Russian scientific articles currently avail- 
able at The RAND Corporation on magnetic tape. 
The text comprises twelve corpora of physics 
articles, four of mathematics, seven of astro- 
botany, and one of cybernetics. Altogether there 
are 586 articles, totalling 725,921 running words. 
This paper is of most interest to system and pro- 
cedure designers who require textual material for 
research or test purposes. (Author) 


AD=-410 462 Div. 30, 26 
(TISTA/FRL) OTS price $12.50 


MRD Div., General American Transportation Corp., 
maeees, iti. 

CONTAINER FAILURE DETECTION SYSTEM. 

Interim technical engineering rept., 1 Mar 62- 
31 May 63, 

by A. B. Wieczorek, G. L. Schmitz, and M. B. 
Levine. 31 May 63, Rept. 7 915, vol. 5 
Contract AF33 657 7461, Proj. 7 915 

ASD TR915, vol. 5 Unclassified report 


Descriptors: (*Non—destructive testing, Test 
methods), Ultrasonic properties, Cylindrical 
bodies, Metals, Metal plates, Castings, Extru- 
sion, Magnetic properties, Feasibility studies, 
Containers, Failure (Mechanics), Electromag- 
netic fields, Surfaces, Electromagnetism, Tires, 
Pulse transmitters, Design, Recording systems, 
Scanning. 





Two alternate ultrasonic inspection systems have 
been fabricated and evaluated with a failed 
billet container. Records produced by the sys- 
tems indicated comparable results and depict a 
high degree of capability and reliability in 
detecting longitudinally oriented cracks orig- 
inating at the bore surface. The pulse echo 
technique was adopted; though preliminary exper- 
iments with through transmission promised suffi- 
cient sensitivity for automated recording of flaw 
depth and location, further investigation utiliz- 
ing the model billet container revealed effects 
detrimental to its successful use. Integration 
of the ''roller skate'' search unit, scanning 
System and recording system was accomplished 
through tests conducted with the model billet 
container. Records obtained during inspection 

of the model billet container compared favorably 
with those obtained previously. (Author) 


AD-410 534 Div. 30, 15 
(TISTP/WH) OTS price $2.50 


Westinghouse Electric Corp., Baltimore, Md. 
MODULAR ARITHMETIC COMPUTING TECHNIQUES. 

Final summary technical rept. 

May 63, 1v. 1274A 

Contract AF33 657 7899, Proj. 7062, Task 706205 
ASD TDR63 280 


Unclassified report 


Descriptors: (*Digital computers, Mathematics), 
Partial differential equations, Numerical meth- 
ods and procedures, Computer logic, Semiconduc-— 
tors, Programming (Computers), Programming 
languages. 


Modular arithmetic concepts and associated com- 
putation techniques and organization are outlined. 
Fundamental operations of modular arithmetic 
discussed inelude sign or relative magnitude 
























and mu 
a modi 
sis s'1 
intro 
tion 1 
times 
squar' 
faste 
cusse 
for t 
compu 
nique 
and m 
modul 
compu 
the o 
inclu 


AD-41 
(TIST 


Direc 
Syste 
Ohio, 
THE | 
FAC II 
PERF! 
by Pi 
Proj 
ASD | 


RESEARCH AND RESEARCH EQUIPMENT - Division 30 


determination and division, mathematical solution 
using modular arithmetic, techniques for effi- 
cient mechanization of modular arithmetic adders 
and multipliers, and organization and control of 
a modular arithmetic computer. Numerical analy- 
sis studies yielded novel results including the 
introduction of signed residues, overflow detec- 
tion techniques, and a division algorithm 3 
times as fast as any previously disclosed, A 
square-root algorithm which is considerably 
faster than the Newton-Raphson algorithm is dis- 
cussed. Implementation techniques are described 
for trading speed for complexity, programming a 
computer to extend its range, and design tech- 
niques for reducing component counts in adders 
and multipliers. A functional simulation of 
modular arithmetic computation in a conventional 
computer is described, and statistical data on 
the operation of the various algorithms is 
included. (Author) 


AD=410 539 Div. 30 
(TISTA/GEC) OTS price $2.50 


Directorate of Engineering Test, Aeronautical 
Systems Div., Wright-Patterson Air Force Base, 
Ohio. 

THE HIGH TEMPERATURE HYPERSONIC GASDYNAMICS 
FACILITY ESTIMATED MACH NUMBER 6 THROUGH 14 
PERFORMANCE, 

by Paul Czysz. June 63, 98p. 

Proj. 1426, Task 142601 
ASD TDR63 456 Unclassified report 
Report on Experimental Simulation of Flight 
Mechanics. 


Descriptors: (*Hypersonic wind tunnels, 
temperature research), Test facilities, 
Stagnation point, Heaters, Pressure, 
Zirconium compounds, Dioxides, Design, 
Wind tunnel nozzles, Hypersonic diffusers, 
Theory, Vacuum apparatus, 


High- 


Pellets, 


The High Temperature Gasdynamics Facility was 
developed as a result of the Aeronautical Sys- 
tems Division's effort to extend the state-of- 
the-art in hypersonic aerodynamic simulation, 

The facility is a hypersonic wind tunnel supplied 
with high pressure air, heated from a zirconia 
dioxide pebble heater, The maximum stagnation 
pressure and temperature is 40 atmospheres and 
4700 R, respectively. This facility is one of 
four of its kind in this hemisphere and the only 
Air Force facility of its type. This report dis- 
cusses the modification of the facility to a two- 
foot diameter test section with a Mach number 
range of 6 through 14 and its expected perform- 
ance, This facility is scheduled to be opera- 
tional in the Fall of 1963. (Author) 


AD=-410 557 Div. 30 
(TISTP/JW) OTS price $2.60 


System Development Corp., Santa Monica, Calif. 
INDIAN OCEAN STATION BUFFER (IOSB), 


by R. C. Wise. 12 June 63, 42p. TM1245 000 OOA 
Contract AF19 628 1648 


‘Unclassified report 


Descriptors: (*Programming (Computers), 
Satellite networks), Telemeter systems. 


AD-410 569 Div. 30 
(TESTP/JP) OTS price $5.60 


Ohio State U. Research Foundation, Columbus. 
THE DESIGN AND CONSTRUCTION OF A LUMINOUS SHOCK 


TUBE FOR SPECTROSCOPIC INVESTIGATIONS OF HIGH- 
TEMPERATURE GASES; PRELIMINARY RESULTS FOR SOME 
ELEMENTS OF ASTROPHYSICAL INTEREST, 
by Paul L. Byard, Ronald E. Roll, and Arne 
Slettebak. Jan 63, A48p. Scientific rept. no. 1 
Contract AF19 604 4055, Proj. nos. 7670 and 8603 
Task no. 76701 and 86031 

Unclassified report 


Descriptors: (*Shock tubes, Spectroscopy), 


(*Gases, High temperature research), (*Astro- 
physics, Test facilities), Absorption spectrum, 
Excitation, Shock waves, Luminescence, Molecu- 
lar spectroscopy, Atomic spectroscopy. 


The application of the shock tube to laboratory 
astrophysical studies is discussed, with particu- 
lar regard to the experimental determination of 
atomic and molecular transition probabilities. 
The construction of a two-inch stainless-steel 
Shock tube and its associated mechanical and 
electronic equipment is described. The measure- 
ment of the pressure and velocity history of the 
gas flow as well as radiation measurements behind 
the reflected shock are discussed. A comparison 
of hydrodynamic observations with theoretically 
derived values indicates that, for the McMillin 
Shock tube, there are deviations from accepted 
Shock-tube behavior. Excitation temperatures 
computed uSing the emission lines of neutral 
iron, are found to be very much lower than can 


be accounted for by present shock-tube theories. 
(Author) 


AD-410 748 
(TISTB/JAB) 


Div. 30 
OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAMMING PROPOSALS. A PROPOSAL 
FOR BETTER UTILIZATION OF PERIPHERAL TAPES, 
by J. A. Kneemeyer. 7 May 63, Ap. Rept. no. TM 
890 011 OO 
Contract AF19 628 1648 

Unclassified report 


Descriptors: (*Programming (Computers) ), 


(*Mag- 
netic tape, Maintenance). 


AD-410 750 
(TISTB/ JAB) 


Div. 30 
OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
1604 SIMULATION PROGRAM DESCRIPTIONS MILESTONE 
ays ERROR ANALYSIS PROGRAM FOR SIPSA (SEAPA), 
by J. D. Solomon. 18 Mar 63, Sp. Rept. no. TM 
734 027 OC 
Contract AF19 628 

Unclassified report 


Descriptors: 
rors 


(*Programming (Computers). Er- 
Analysis. 


AD=410 761 Div. 30, 
(TISTB/CCH OTS price $3 


System Development Corp., Santa Monica, Calif. 

DATA FOR DYNAMIC COMMAND, 

by Lee S. Christie. 10 June 63, 11p. SP1236 
Unclassified report 


Presented at the System Development Corporation 

symposium on the ttDevelopment and Management of 
a Computer=Centered Data Base,'" 10-11 June 63, 

Santa Monica, Calif. 


Descriptors: \*Command and control systems, 
Data processing system), (*Data, Command and 
control systems), Operatians research, Control, 
Communication systems, Data storage systems, 
Automation, Programming languages, Language, 
Limited war, Warfare, Decision making, 
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Viscusses information problems that arise in 
channels and sources external to command centers 
and between centers, Reports that these problems 
have important implications for fluidity or 
flexibility in the data base. Also discusses 
information flow and the use of the data base 
within a command center. Examines the need for 
flexible response, the typical practices of the 
staff in performing flexibly, and the implica- 
tions of these facts for the role of automated 
information processing. (Author) 


AD-410 763 Div. 30 
(TISTB/WA) OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAM SPECIFICATIONS PMTII FOR 
THE TWO TYPE COPII SYSTEM, 

by R. L. Kinkead and R. C. Wise. 21 May 63, 13p. 
Rept. no, TM891 011 OO 

Contract AF19 628 1648 


Unclassified report 


Descriptors; (*Input-output devices, Magnetic 
tapes), (*Magnetic tapes, Modification kits), 
Design, Specifications. 


AD-410 765 Div. 30 
(TISTP/WH) OTS price $1.10 


System Development Corp., Santa Monica, Calif, 
INFORMATION FOR COP USERS FREE FIELD CONVERSION 
ROUTING (FFCONV), 
by W. E, Taber, 
008 00 Za 
Contract AF19 628 1648 

Unclassified report 


28 May 63, 5p. Rept. no. TM892 


Descriptors; (*Digital computers, Programming 
(Computers)), (*Programming (Computers), Digital 
computers). 


Free Field Conversion Routine (FFCONV) is a sub- 
routine of MTCII, Mod AF and AG, FFCONV is de- 
signed to convert Binary Coded Information (BCI) 
parameters of a free field formatted data or 
control package to binary, (Author) 


AD-410 770 Div. 30, 14 
(TISTA/PCR) OTS price $9.10 


Southern Research Inst., Birmingham, Ala. 
EVALUATION OF TENSILE DATA FOR BRITTLE MATERIALS 
OBTAINED WITH GAS BEARING CONCENTRICITY, 

Final. rept., 1 Jan-31 Dec 62, 

by C. D. Pears. May 63, 92p. 

Contract AF33 657 7685, Proj. 7350, Task 735003 
ASD TDR63 245 Unclassified report 


Report on Refractory Inorganic Nonmetallic 
Materials. 


Descriptors: (*Materials, Brittleness), (*Gas 
bearings, Test equipment), Aluminum compounds, 
Oxides, Graphite, High temperature research, 
Surface properties, Loading (Mechanics) 
Furnaces, Instrumentation, Theory, Tensile 
properties. 


Using gas bearings to provide uniaxial loading, 
the ultimate tensile strengths of an alumina and 

a graphite were investigated statistically at 

70 F, 1000 F and 1600 F and the strengths corre- 
lated with volume, surface finish and strain rate, 
Significant correlations were found for the 
parameters at most levels. (Author) 


AD-410 803 Div. 30, 18 
(TISTE/JBM) OTS price $9.10 


C-E-I-R, Inc., Fort Huachuca, Ariz. 
THE SIGNAL CORPS GROUND COMBAT SIMULATOR, PROGRAM 
AND DATA LISTINGS, ANNEX I = VOLUME IV. 
Final rept., pt. 3. 
May 63, 200p. 
Contract DA36 O39sckO004 
Unclassified report 


Descriptors: (*Programming (Computers), Game 
theory), Simulation, Army operations, Warfare. 


AD-410 826 Div. 30, 8 
(TISTP/MFA) OTS price $5.60 


Sylvania Electric Products Inc., Waltham, Mass, 
RESEARCH ON SILICON SINGLE CRYSTAL THIN FILMS AND 
DEVICES. 
Interim technical documentary rept. no. 2, 1 Mar- 
31 May 63, 
by E. Rasmanis, R. Beatty and J. Madden. 
21 June 63, iv. 
Contract AF33 657 10488 

Unclassified report 


Descriptors: (*Thin films (Storage gy) aarns 
Silicon), (*Single crystals, Crystal growth), 
(*Microscopy, Light), Coatings, Diodes (Semi- 
conductor), Transistors, X-ray diffraction 
analysis, Electron diffraction analysis, Vapor 
plating, Metallography, Epitaxial growth, Etched 
crystals, Microminiaturization (Electronics), 
Photomicrography, Resistance (Electrical). 


The phenomena necessary to produce device=- 

quality silicon films and silicon thin film diodes 
and transistors on an insulating polycrystalline 
substrate by hydrogen reduction of silicon 
tetrachloride are investigated. Deposition of 
device-quality silicon films on substrates 

coated with a mixture of oxides which are fluid 

at the deposition temperature is specifically 
investigated. During this quarter the substrate 
evaluation by light microscopy and electrical 
measurements of the silicon films was completed, 
The NMCS glaze formulation is the best of the five 
compositions evaluated. Surface structures of 
Silicon films deposited at substrate temperatures 
from 1050 C to 1250 C are similar based on 
metallographic examination. Films deposited at 
1150 C exhibited the flattest structure and most 
uniform spreading. X~ray and electron diffraction 
studies were initiated to further evaluate the 
silicon films. Thus far, the electron and X-ray 
diffraction patterns show Laue spots and no rings, 
indicating preferred orientation, (Author) 


AD=-410 834 Div. 30, 32 
(TISTB/CCH) OTS price $1.60 


System Development Corp., Santa Monica, Calif. 

THE EFFECTS OF GRAMMATICAL STRUCTURE UPON VERBAL 

ENCODING HABITS, 

by John D, Ford, Jr. and Emory H. Holmes, 

21 June 63, 14p. Rept. no. SP967 000 01 
Unclassified report 


Presented at the Bionics Symposium on 20 Mar 63, 
in Dayton, Ohio, 


Descriptors; (*Bionics, Language), (*Informa- 
tion retrieval, Language), (*Language, Coding), 
Behavior, Man, Verbal behavior, 


Despite extensive research on human encoding of 
information, relatively little attention has been 
given to one of the most pervasive characteris= 
tics of human communication, namely, grammatical 
structure, An experiment was conducted to com= 
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pare verbal encoding behavior under two condi- 
tions: natural language format and a format in 
which grammatical structure was relaxed. In- 
formation from news reports had to be selected 
and encoded in one or the other format. Humans 
experienced moderate difficulty, initially, in 
encoding information in the modified format and 
conveyed no more information than with natural 
language format. However, the information den- 
sity of the modified format was higher. As an 
information source to answer information re~ 
quests, the modified format was superior. (Author) 


Av-410 860 Div. 30 
(TISTP/WH) OTS price $5.60 


System Development Corp., Santa Monica, Calif. 
1604 SIMULATION PROGRAM DESCRIPTIONS, MILESTONE 
11. THE CONTROL ROUTINE OF+* THE SIMULATED INPUT 
PREPARATION SYSTEM FOR THE AUGMENTED SCF 
ENVIRONMENT AT THE STA AND CPDC (SIPSA), 

by G. A. Madrid. 15 Mar 63, 46p. Rept. no. 

TH L734 025 00 

Contract AF19 628 1648 


Unclassified report 


Descriptors: (*Programming (Computers), 
Digital computers), (*Digital computers, 
Errors), Simulation, 


Functions of the Simulated Input Preparation 
System (SIPSA) are listed. SIPSA is a hegitimate 
function of MTCII on the Augmentatian SUM Master. 
(Author) 


AD-410 872 Div. 30 
(TISTP/WH) OTS price $2.60 


System,Development Corp., Santa Monica, Calif. 
INPUT SPECIFICATIONS FOR LEVIATHAN RUN 301, 

by B. K. Rome and S. C. Rome, 28 June 63, 2dp. 
Rept. no, TM1346 


Unclassified report 


Descriptors: (*Programming (Computers), 
Digital computers). 


Tables are presented that contain the experi- 
menters' specifications for initiating the 
forthcoming Leviathan Laboratory operations 
(RUN 301), scheduled to begin May 16, 1963. 
(Author) 


AD-410 920 Div. 30 
\TISTP/MFA) OTS price $6.60 


Mitre Corp., Bedford, Mass. 
A STUDY OF METHODS FOR REPRESENTING DATA- 
STRUCTURE, 

by G. L. Brumm. June 63, 58p. 
Contract AF33 600 39852, Proj. 
ESD TDR63 241 Unclassified 


W557 


report 


Descriptors: (*Computers, Analysis), 
Structures), Input-output devices, 
storage devices, Data processing 
Catalogs. 


(*Data, 
Computer 
systems, 


This is a catalogue of various methods of 
senting the structure of data in a computer, and 
in evaluation of those methods. The problem of 
representing data structure is analyzed along with 
the conditions relevant to that problem, (Author 


repre- 
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A 1 | Div. © 
TISTP/JEA) OTS price $1. 


ITT Federal Labs., Nutley, N 
INFRARED DATA PROCESSOR 


Final rept., 
May 63, 29p. 
Contract AF33 657 7941, 
ASD TDR63 321 


Dec 61-Mar 63. 


Proj. 7360, Task 736005 
Unclassified report 


Descriptors: (*Infrared spectrophotometers, 
Data processing systems), (*Data processing 
systems, Infrared spectrophotometers), Digital 
systems, Digital recording systems, Coding, 
Gates (Circuits), Punched cards, Sampling, 
Analog-to-digital converters, Switching cir- 
cuits, Control panels. 


The ITT Federal Laboratories Infrared Data Proc- 
essor is capable of digitizing the X and Y¥ co- 
ordinates of the infrared spectra to drive a card 
punch which records spectrum absorbance at suc- 
cessive wave numbers. The processor has the 
facility of sampling one, two or four equi- 
spaced samples per wave number. The unit is 
capable of obtaining and recording absorbance 
units from 0.00 to 1.99. Accuracy of the analog- 
to-digital conversion of absorbance is +£0.25 per 
cent or +0.005 absorbance units. (Author) 


AD-411 289 


Div. 30 
(TISTB/WA) 


OTS price $10.10 


Office of Aerospace Research, Washington, D. C. 
HISTORY OF THE OFFICE OF RESEARCH ANALYSES, 
by David Bushnell and Nick A, Komons. 1963, 


120p. 
OAR 12 Unclassified report 


Descriptors: 


(*Scientific research, Air 
Force 


(*Air force research, History), Engi- 
neering, Missiles (Guided), Personne] manage- 
ment, Scientific personnel, Test facilities, 
Libraries. 


AD-411 293 
(TISTB/ AAR) 


Div. 30 
OTS price $8.60 


Office of Aerospace Research, Washington, D. C, 
DEVELOPMENT OF THE AIR FORCE RESEARCH GRANT 
PROGRAM, 

by Nick A, Komons. 


1963, dp. 
OAR Rept. no, 11 


Unclassified report 


Descriptors: 
Universities, 
Distribution, 


(*Scientific research, Costs) 
Department of Defense, 


AD-411 299 Div. 30 
(TISTP/MFA) OTS price $15.0 


Digital Computer Lab., U. of Illinois, Urbana, 
PHASE PLANE THEORY OF TRANSISTOR BISTABLE 
CIRCUITS, 

by Sergio Telles Ribeiro. 6 June 63, 
137 


201p. 


Contract Nonr183415 
Unclassified report 


Doctorial thesis. 


Descriptors: (*Trigger circuits, Design), 
*Transistors, Theory), Numerical analysis, 
Networks, Transformations (Mathematics), 
Nonlinear differential equations, Stability. 


The purpose of this 
Scribe in detail the 
a mathematical 
based on this 
cal methods of 
of both 
ods of 


investigation was to de- 
operation of flipflops 

point of view, and to devise, 
mathematical description, practi- 

analysis, design and optimization 
flipflop and triggering circuits. Meth- 
analysis and design were devised by means 


from 
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of a detailed study on the phase plane of the 
piecewise linear equations, taken as approxima- 
tions to the original nonlinear equations, The 
Singularities of the system, the conditions for 
their existence and the dependence of their 
nature upon the system parameters, have been 
thoroughly described. The phase plane portrait 
of the system was described with some emphasis 
on separatrices, trajectories, and the influence 
of the singularity corresponding to a given 
region, whether this singularity exists in its 


proper region or has a virtual image in another 
region, Author) 


AD-411 320 Div. 30 
(TISTB/AAR) OTS price $2.00 


Santa Rita Technology, Inc., Menlo Park, Calif. 

AN ELECTRONIC ANALOG OF THE EAR, 

by E. Glaesser, W. F. Caldwell, and J. L. Stewart. 
June 63, 66p. 

Contract AF33 657 11331, Proj. 7233, Task 723301 
AMRL TDR63 60 Unclassified report 


Report on Biological Information Handling Systems 
and Their Functional Analogs. 


Descriptors: (*Ear, Analog systems), (*Bionics, 
Ear), Electronics, Sound, Detection, Electric- 
ity, Nervous system, Physiology, Design, Theory. 


An elctrical analog of the human ear is described, 
which includes the external and middle ear, the 
cochlea, and part of the the neutral structure of 
the cochlea and the higher auditory centers of 
the central nervous system, The analog is devel- 
oped on the basis of a one-to-one relation be- 
tween physiological and electrical parameters. 
The electrical analog cochlea is realized as a 
36—section, -lumped—parameter, nonuniform trans- 
mission line, The neural structure of the 
cochlea and auditory portions of the central 
nervous system are modeled functionally by means 
of 36 detecting and filtering amplifiers, termed 
loudness converters. The spatial array of the 

36 loudness converter outputs is a neutral- 
equivalent pattern of basilar membrane motion, 

A pattern theory of loudness detection and sound 
recognition is discussed, On the basis of this 
theory, the analog ear exhibits a threshold of 
hearing curve which is approximately the. same as 
that for a human, The important mechanical 
variable is found to be the velocity of the 
basilar membrane. The neural volley effect is 
included. Studies indicate that sound recogni- 
tion with the analog is similar to that for'a 
human, (Author) 


AD-411 324 Div. 30 
(TISTP/MFA) OTS price $2.60 


RAND Corp., Santa Monica, Calif. 

A BRIEF REVIEW OF SIMSCRIPT AS A SIMULATING 
TECHNIQUE, 

by M. A. Geisler and H. M. Markowitz. Aug 63, 
21p. Memo. RM3778PR 

Contract AF49 638 700 


Unclassified report 


Descriptors: (*Computers, Simulation), 
(*Programming languages, Analysis), Decision 
making, Scheduling, Design, Mathematical 
analysis, Tests. 


The role of simulation is described and the 
underlying concepts and structure of SIMSCRIPT 
by a specific example of a simple job shop 
routine are presented. The key to developing a 
more rigorous approach to simulation is to have 
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a SIMSCRIPT view of the world in terms of events, 
sets, and entities. SIMCRIPT is a way of design- 
ing and writing down a simulation model, and has 
been developed with the following objectives: 

(1) to produce a generalized structure for de- 
signing simulation models; (2) to provide a rapid 
way of converting a simulation model into a com- 
puter program; (3) to provide a rapid way of 
mking changes in the simulation model which can 
be readily reflected in the machine program; and 
(4) to provide a flexible way of obtaining use- 
ful outputs for analysis. The method is not 

only an abridged language, but also a structure 
with the help of which a wide class of management 
problems can be programmed to a computer. It is 
so designed that whole areas of a problem can be 
changed without reprogramming the entire model. 
SIMSCRIPT streamlines programming and makes it 
faster and more economical to use. (Author) 


AD-411 337 Div. 30, 16 
(TISTB/AAR) OTS price $1.60 


California U., Los Angeles. 
A THEORETICAL MODEL FOR ACHIEVING SELECTIVE 
BIOLOGICAL EFFECTS, 
by J. MacQueen. 4 June 63, 14p. Working paper 
no. 34 
Contract Nonr23375 

Inclassified report 


Descriptors: (*Models, Theory), Biology, 
Computer logic, Linear programming, Numbers. 


The model described deals with the theoretical 
possibility of combining treatments in order to 
bring about certain desired effects while at the 
same time not causing others. Control of the 
biological environment frequently presents this 
type of problem, as for example, in insect con- 
trol or in medical treatment of an infected 
individual where it would be desirable to destroy 
the infecting agent without seriously damaging 
the patient. The model emphasizes the strategy 
of expléiting to the maximum extent possible, by 
means of multiple treatments, the variation in 
response sensitivities of the parts of the bio- 


logical system which are to be affected. (Author) 
AD-411 361 Div. 30, 27 
(TISTP/RLG) OTS price $8.10 


Allegany Ballistics Lab., Hercules Powder Co 
Cumberland, Md, 

ABL/X=-98 **HETRAN'+ -— COMPUTER PROGRAM FOR TRANS- 
IENT HEAT TRANSFER IN NOZZLES, 

by G. T. Y. Chao and J. A, Jacobsen. May 63, 29p. 
Contract NOrd16640 


an] 


Unclassified report 


Descriptors; (*Programming (Computers), (*Dig- 
ital computers), (*Heat transfer, Rocket motor 


nozzles), Temperature, Boundary value problems, 
Decision making. 


The purpose of the program is to calculate the 
temperature at any point in a rocket nozzle 
structure at any instant during the firing, given 
the initial nozzle geometry, materials of con- 
struction and thermal properties, ant the film 
heat transfer coefficients on the propellant gas- 
side and external boundaries. Heat transfer by 
conduction or internal generation within the 
material, convection and radiation at any mater- 
ial boundaries, variations with temperature of 
the thermal properties of the materials, and vari- 
ation with time of boundary conditions and con- 
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RESEARCH AND 


vective plus radiative heat transfer rates are 
within the program's scope. The Hetran program 
has been designed to handle as many as 175 nodes, 
100 boundary conditions and 200 time steps. It 
consistency, presence of required tables, and 

in addition calculates the area and volune for 
regular nodes, Part II calculates the required 
coefficients for the heat balance equation and 


solves the equations for the unknown temperature, 
(Author) 


AD-411 432 Div. 30, 31 
(TISTP/MFA) OTS price $10.10 


Laboratories for Research and Development, 

Franklin Inst., Philadelphia, Pa. 

TEST RESULTS STRUCTURE-BORNE VIBRATION OF SIZE 

310, DEEP-GROOVE RADIAL BALL BEARINGS, 

Interim rept., 

by H. C. Rippel. 

Contract NObs77184 
Unclassified report 


Mar 63, 1v. 1A2321 2 


Descriptors: (*Ball bearings, Tests), 
(*Vibration, Analysis), (*Tables, Data), 
Loading (Mechanics), Instrumention, Accelero- 
meters, Acceleration, Rings. 


Structure-borne vibration test results of the 
seventeen, size 310, deep-groove, rolling con- 
tact, ball bearings are presented, The ex- 
perimental apparatus and its associated in- 
Strumentation used for this test program are 
described in detail, In these tests, the free 
outer ring was subjected to an axial load of 

30 pounds while the inner ring was rotated at 
1800 rpm. All=pass and narrow-band (24%) 
acceleration-frequency analysis data were ob- 
tained for all bearings using two sub-miniature 
accelerometers secured to the free outer rings at 
particular locations to determine both radial and 
axial acceleration, All of the frequency- 
analysis strip charts obtained are included in 
the Appendix of this report. In addition, 
numerous charts, graphs, tables, etc., are 
presented to make various comparisons of the data 
obtained, Although the requested bearing- 
geometrical data for these bearings is non- 
existent at the present time, it was possible to 
draw a number of meaningful conclusions based 

on the data obtained, The most significant 
conclusion was that all bearings tested exhibited 
the same principal frequencies, virtually all of 
which are able to be accounted for. (Author) 


AD-411 552 Div. 30 
(TISTB/AAR) OTS price $2.75 


Laboratory of Aviation Psychology, 
Research Foundation, Columbus, 

A MULTIMAN=MACHINE SYSTEM SIMULATION FACILITY 
AND RELATED RESEARCH ON INFORMATION-PROCESSING 
AND DECISION-MAKING TASKS, 

Final rept., 1 Apr 60-28 Feb 63, 

by J, Bennett Feallock and George E,. 
June 63, 139p. 

Contract AF33 616 7122, Proj. 7184, Task 718403 
AMRL TDR63 48 Unclassified report 


Ohio State U,. 


Briggs. 


Report on Human Performance, in Advanced Systems. 


Descriptors: (*Digital computers, Simulation), 
Automation, Computer logic, Decision making, 


Data processing systems, Scientific research, 
Behavior, 


RESEARCH EQUIPMENT - Division 30 


This report describes (a) the development of 
Comcon, a general-purpose simulation facility for 
research on information processing in multiman 
systems, and (b) four developmental and three 
Substantive system studies conducted on IPAC, 

a small-scale multiman systems simulator; also, 
brief summaries are given (c) for nine studies of 
individual performance on information—processing 
and decision-making tasks and (d) for a paper 
which discusses concepts and methods found to be 
useful in systems research. (Author) 


AD-411 594 Div. 30 
(TISTE/CAM) OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
UTILITY SYSTEM PROGRAM SPECIFICATIONS REVISION 
OF DECOCT ROUTINE, 

by R. L. Kinkead and G. D. 
TM891 014 00 

Contract AF19 628 1648 


Unclassified report 


Wilson. 7 June 63, 2p. 


Descriptors: (*Programming (Computers), Speci- 
fications), Satellite networks, Coding, Input- 
output devices. 


AD=411 645 Dis... 20s.5 
(TISTP/FEM) OTS price $5.60 


System Development Corp., Santa Monica, Calif. 
COMPUTER OPERATING INSTRUCTIONS FOR THE SIMU- 
LATED TELEMETRY DATA GENERATION PROGRAM (STSTLM) 
MILESTONE 7, 
by J. Ng. 6 June 63, 58p. TM734 035 01 
Contract AF19 628 1648 

Unclassified report 


Descriptors: 
sunnah’ 
Input-output devices, 
systems, Noise, 
modulation, 
networks, 


(*Computers, Programming (Com- 
), (*Telemetering data, Simulation), 
Errors, Data processing 
Magnetic tape, Frequency 
Pulse modulation, Satellite 


The Simulated Telemetry Data Generation Program 
(STSTLM) has been designed to generate a simu- 
lated tape (TLM-tape) containing input data for 
the TLM computer at the tracking station, The 
STSTLM program will also generate the System 
Time Code Word (STCW) and the Input Control Word 
in exactly the same format as they are normally 
input to the TLM computer. (Author) 


AD-411 649 Div. 30, 31, 9 
(TISTP/MFA) OTS price $6.60 


Davidson Lab., 

NH. J. 

INTERFERENCE EFFECTS OF A SUBMERGED HYDROFOIL 

ON A SURFACE-PIERCING STRUT, 

by Y. Chey and T. Kowalski. June 63, 1v. 

Contract Nonr263 44, DL Proj. MO2479 
Unclassified report 


Stevens Inst. of Tech., Hoboken, 


R936 


Descriptors: (*Hydrofoils, Design), (*Model 
tests, Analysis), Aerodynamic configurations, 
Fairings, Drag, Roll, Yaw, Structures, Partial 
differential equations, Hydrodynamics, Aspect 


ratio, Moments, Angle of attack, Hydrodynamic 
configurations, 


In the design of high-speed hydrofoil craft in- 
tended for operation in rough ocean waves, 
controllable submerged hydrofoils are normally 
attached to the hull through systems of surface- 
piercing struts. The studies described were 
initiated to obtain information on the inter~ 
ference effects of the submerged finite aspect 
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ratio hydrofoil on the surface-piercing strut. 

A model of a single strut to which the hydrofoils 
of several aspect ratios were attached perpendicu- 
larly was used in the experiment. The presence 
of the submerged hydrofoil with zero attack 

angle increased the side force on the strut by 
approximately 15%. The submerged hydrofoil also 
increased the drag of the strut and the roll 
moment of the strut-foil system. As the hydro- 
foil attack angle increased, the increments of 
side force, drag and roll moment decreased, 
Recommendations are given for further study of 
the forces and moment equilibrium and structural 
considerations of the hydrofoil strut system with 
controllable lift surfaces during maneuvering 
operation of the craft. (Author) 


31. SHIPS AND MARINE 
EQUIPMENT 


AD-410 105 Div. 31,9 
(TISTE/JBM) OTS price $1.10 


lowa Inst. of Hydraulic Research, Iowa City. 

VARIATION OF VISCOUS DRAG WITH FROUDE NUMBER, 

by Jin Wu and L. Landweber. June 63, 7p. 
Unclassified report 


Descriptors: (*Ship models, Drag), (*Drag, 
Ship models), Fluid dynamic properties, Cor- 
relation techniques, Shid hulls, Velocity, 
Hydrodynamics, Test methods, Test equipment, 
Hydrostatic pressure, Analysis. 


An analysis is presented of the variation of 
viscous drag with Froude number for ship models. 
In the analysis of ship-model-resistance data, 

an assumed value for the viscous-drag is sub- 
tracted from the measured value of the total re- 
sistance in order to obtain the wavemaking resis- 
tance. Most commonly this value is assumed to be 
given by a so-called correlation formula. The 
results obtained for the viscous drag of a Series 
60 ship model are reported. (Author? 


AD=-410 541 Div. 31 
(TISTE/CAM) OTS price $9.60 


Naval Boiler and Turbine Lab., Philadelphia, Pa. 
INTEGRATED SHIPBOARD MAIN PROPULSION CONTROL 
SYSTEM, REPORT OF, 
by J. W. Banham, Jr.° 10 June 63, 58p. 
NBTL Proj. B511 1, Task 4205 

Unclassified report 


Descriptors: (*Ships, Remote control sys- 
tems), (*Propellers (Marine), Automatic), 
Shipturbines, Propulsion, Programming 
(Computers), Shafts, Velocity, Simulation. 


Research is presented on a ship's control system 
consisting of an integrated main’ propulsion con- 
trol system with automatic propeller speed re- 
sponse to bridge. This development was under- 
taken with the aid of an analog computer. This 
presentation is concerned with the simulation of 
a DLG-6 type power plant, and the development of 
its automatic shaft speed control system. The 
results of simulation studies indicated that the 
integrated system proposal is tecnnically feas- 
ible, and that the system required to produce 
optimum response and stability is necessarily 
non-linear and complex. Development of the sys- 
tem was based on the properties of the *tturbine- 
followert machinery arrangement. Chart records 
comparing this plant with a similar plant, con- 
ventionally controlled, are presented as -en- 
closures. (Author) 


AD-410 806 Div. 31 
(TISTE/JBM) OTS price $1.60 


David Taylor Model Basin, Washington, D. C. 
OPEN-WATER TEST RESULTS OF WEEDLESS (''RULE'') 
PROPELLERS, 

by Richard Hecker. 


May 63, 9p. 
DIMB Rept. no. 1747 


Unclassified report 


Descriptors: (*Propellers (Marine), Tests), 
Hydrodynamic configurations, Hydrodynamics, 


Velocity, Dynameters, Thrust, Effectiveness, 
Torque, 


This report presents the open-water test results 
of four similar propellers varying only in pitch 
ratio. The propellers are two-bladed, commerciai- 
ly manufactured, and designed for weedless 
operation, (Author) 


AD=-411 426 Div. 31 
(TISTE/JWS) OTS price $4.60 


Naval Civil Engineering Lab., Port Hueneme, 
Calif. 

PROTECTION OF MOORING BUOYS. 
OF FIELD TESTING, 

by R, W. Drisko and R, L. Alumbaugh. 30 June 63, 
46p. 

Proj. ¥ ROO7 08 404 
NCEL R246 


PART 1. INITIATION 


Unclassified report 


Descriptors: (*Mooring buoys, Protective treat=- 
ments), (*Corrosion inhibition, Mooring buoys), 
Tests, Cathodic protection, Test methods, Anti- 
fouling coatings, Costs, Plastic coatings, 
Plastic paints, Epoxy plastics, Phenolic plas- 
tics, Polyester plastics. 


Phirteen different protective coating systems 
were applied to fifteen buoys at the U. S. Naval 
Station, San Diego. A cathodic protection sys- 
tem was installed on three of the buoys, and 
three others served as controls. The application 
of each coating system is described, and a cost 
analysis for complete overhaul and replacement of 
each of the test buoys is presented. The test 
buoys are currently serving the fleet in San 
Diego Bay and will be periodically inspected and 
evaluated for protection afforded by coatings and 
cathodic protection installations. (Author) 


AD=-411 612 Div. 31 
(TISTP/MFA) OTS price $6.60 


Oklahoma State U., Stillwater. 

LIQUIDBORNE NOISE REDUCTION, VOLUME II, 

Final rept., 

by Edwin J, Waller and Larry E. Hove. Feb 63, 

63p. Research pub, no, 8 

Contract NObs86437, SFO13 11 01, Task 1359 
Unclassified report 


Descriptors: (*Noise, Reduction), (*Pipes, 
Ships), Numerical analysis, Integral transforms, 
Fourier analysis, Functions, Programming (Com 
puters), Pressure, Bessel function, Sequences, 
Propagation, Electrical impedance, Cavitation. 


The over-all objective of this project was to aid 
the Bureau of Ships in prevention of excessive 
liquidborne noise levels at critical points in 
shipboard piping systems, This entailed the 
following: To develop a standard method of eval- 
uating the noise producing characteristics of 
pumps and flow control devices in piping systems; 
To develop the necessary information leading to 
the preparation of standards and specifications 
for pumps and control valves by studying the 
response of various typical piping arrangements 
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MISCELLANEOUS ARTS AND SCIENCES - Division 32 


to noise inputs typicai of the pumps and control 
devices and presenting the results in terms of 
the acoustical levets at the discharge of the 
piping system; To carry out necessary mathemat- 
ical analyses as a part of B, above which yield 
pertinent information useful for improving design 
and analysis techniques for the over-all pump- 


piping system including design of noise filters, 
(Author) 


32. MISCELLANEOUS ARTS AND 
SCIENCES 


AD-410 013 Div. 32 
(TISTB/CCH) OTS price $1.60 
Rand Corp., Santa Monica, Calif. 


SYSTEMS ANALYSIS AND URBAN PLANNING, 
by Charles J. Zwick. June 63, 14p. 


Rept. no. 
P2754 


Unclassified report 


Desctiptors: (*Sociology, Attitudes), (*In- 


formation retrieval, Adjustment (Psychology), 
Automation, Data processing systems. 


AD-410 032 


Div. 32 
(TISTB/AAR) 


OTS price $6.60 


Documentation Inc., Bethesda, Md. 


EFFECT OF INDEXING AIDS ON THE RELIABILITY OF 
INDEXERS. 


Final technical note, 

by V. Slamecka and J. Jacoby. June 63, iv. 
Contract AF30 602 2616, Proj. 4594, Task 459401 
RADC TDR63 116 Unclassified report 


Descriptors: 


(*Indexes, Reliability), Deter- 
mination, 


Tests, Analysis, Vocabulary. 


The objective of this report was to determine the 
effect of various types of indexing aids on the 
minimum reliability of indexers. The three types 
of tools tested as indexing aids on a collection 
of randomly selected chemical patents were a 
classificatory device (Manual of Classification 

of the U. S. Patent Office), an alphabetical sub- 
ject-authority list of terms (Chemical Patents 
Code List of Documentation Incorporated), and a 
concept-associative tool (Chemical Engineering 
Thesaurus of the American Institute of Chemical 
Engineers). The former two tools registered a 
highly significant improvement of the base zero 
inter-indexer consistency; the concept-association 
aid, on the other hand, failed to show any effect. 
The analyses and interpretation of the results 
indicate that an improvement in indexer reliabil- 
ity, and hence in the quality of indexing, can 

be brought about throughethe use of prescriptive, 
Tather than suggestive, vocabularies which for- 
malize the relationships among terms so as to 
invariable enjoin the indexer's assignment of 
index terms. Indexing aids which display numerous 
variable ill-defined relationships among terms 
appear to be acting in the opposite direction. 


(Author) 
AD-410 243 mv, ‘9a, % 
(TISTB/CCH) OTS price $11.50 


Armed Forces Inst. of Pathology, Army Medical 
Center, Washington, D. C. 


REPORTS CONTROL SYMBOL: RCS-MEDDH-288, 


Annual progress rept. 1 July 62-30 June 63. 
30 June 63, 1v. 


Unclassified report 


Descriptors: (*Scientific research, Pathology), 
(*Reports, Biology), Morphology (Biology), 
Chemicals, Ecology, Motor reactions, Brain, 
X-rays, Wounds and Injuries, Respiratory sys- 
tem, Fluorescence, Antigens and Antibodies, 
Food, Immunology, Proteins (Conjugate), 

Embryos, Microwaves, Fatty acids, Toxicity, 
Cells (Biology), Electron microscopes, Eye, 


Tissue (Biology), Histology, Immunity, 
Diseases, 


Contents: Correlation of morphologic and chemi- 
cal changes in cells exposed to toxic chemicals; 
geographic pathology; study of motor. end plates 
in man and animals; x-ray spectrochemical analysis 
of human brain; evaluation of wounds resulting 
from bullets, pellets and fragmentation weapons: 
investigation of respiratory diseases of labora- 
tory animals: communicable diseases-preparation 
and use of specific fluorescent antibodies; 
nutrition: radiation and sterilization of foods; 
the specificity of the immunologic response to 
chemical protein conjugates; fetal response to 
immunization; biological and biochemical effects 
of microwaves: studies in toxic agents obtained 
by oxidation of highly unsaturated fatty acids; 
quantitative cytology with the electron micro- 
scope-application to biological objects; Biophys- 
ical and biologieal studies of the structure 

and function of ocular tissue, 


AD-410 363 Div. _32, 320, 15 
(TISTB/CCH) OTS price $3.60 


Applied Mathematics and Statistics Labs., 

Stanford U., Calif. 

OPTIMAL PATHS OF CAPITAL ACCUMULATION UNDER THE 

MINIMUM TIME OBJECTIVE, 

by Mordecai Kurz. 18 June 63, 38p. TR122 

Contract Nonr22550, Proj. NRO47 O04 
Unclassified report 


Descriptors: (*Social science, Economics), 
(*Economics, Mathematical analysis), (*Model 


(Simulations)), Labor, Money, Differential 
equations, Theory. 


The important question of investment criteria and 
optimal strategy of development has been dis- 
cussed by various authors from many different 
points of view. In principle, a distinction can 
be made between ‘competitive’ growth paths and 
‘non-competitive’ paths. In ‘competitive’ paths 
we mean the growth path which is determined by 

a model in which decentralized structure of pro- 
duction and consumption is postulated; producers’ 
expectation functions and profit maximization 
leading to demand function for capital is ex- 
plicitly introduced; and consumers' preferences 
leading to a savings function completes the 
model. Once we depart from the deterministic 
competitive model, it becomes very unclear how 
much the economist can say about social develop- 
ment goals. If we allow the preference function 
of some planning board to determine the the opti- 
mal development strategy, we are, in fact, intro- 
ducing political and military considerations, 
national pride, past experience of the nation and 
other sociological factors that mold the objec- 
tives of the nation. The model represents a 
closed economy in which foreign trade, government 
fisca] policy and technological change are ex- 
cluded. The inclusion of foreign trade and tech- 
nological changes are naturel extensions of this 
work, while government policy is implicitly as- 
sumed in the statement of the objectives of the 
economy. (Author) 
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AD-410 397 Div. 32° (all divisions 
except 29) 
(TISTP/TL) OTS’ price $2.75 


Defense Documentation Center, Cameron Station, 
Alexandria, Va. 
BIBLIOGRAPHY OF BIBLIOGRAPHIES (SUPPLEMENT), 
comp. by Elizabethe H. Hall. Aug 63, 1v. (Supple- 
ment to AD-281 900) 

Unclassified report 


Descriptors: (*Bibliographies, Mathematics), 
Aircraft, Astronomy, Geophysics, Geography, 
Chemical warfare, Biological warfare, Chemis- 
try, Communication systems, Detection, Elec- 
tronic equipment, Electrical equipment, Fluid 
mechanics, Fuels, Transportation, Guided 
missiles, Materials, Medicine, Metallurgy, 
Military tactics, Navigation, Nuclear physics, 
Nuclear propulsion, Ordnance, Personnel, 
Photography, Physics, Propulsion (Systems) 
Psychology, Scientific research, Ships, 
Propellants. 


A list of bibliographies cataloged by DDC from 
July 1962 through July 1963 was undertaken in 
order to provide an up-to-date compilation of 
existing knowledge on subjects of research and 
development interest. This volume is a supple- 
ment to AD~281 900, published July 1962, and is 
restricted to unlimited unclassified references. 


AD-410 459 Div. 32 
(TISTB/CCH) OTS price $1.60 


California U., Los Angeles. 
SOME ASPECTS OF THE OPTIMAL PRODUCTION POLICY FOR 
PRODUCING TWO PRODUCTS UNDER A RESOURCE 
LIMITATION, 
by Richard V. Evans. 1963, 14p. Western Manage- 
ment Science Institute Working Paper No. 353 
Management Sciences Research Project Research 
Rept. No. 84 
Contract Nonr23373 

Unclassified report 


Descriptors: (*Production, Management en- 
gineering), Manufacturing methods, Costs, 
Mathematical analysis. 


A system is considered in which a single produc- 
tion facility may produce either of two products 
but not both in the same period. Items are pro- 
duced for stock and are available for sale in the 
period in which they are produced. Demands are 
random with density functions which are Polya 
frequency functions. If demand exceeds inven- 
tory plus production in a period, sales are lost. 
Holding, production, and shortage costs are as- 
sumed linear in their arguments. Setup costs are 
also discussed. Some characteristics of the 
optimal policy are found. (Author) 







AD-410 766 Div. 32 
(TISTP/AW) OTS price $1.10 


System Development Corp., Santa Monica, Calif. 
IS RELEVANCE AN ADEQUATE CRITERION IN RETRIEVAL 
SYSTEM EVALUATION, 


by Lauren B. Doyle. 1 July 63, 6p. Rept. no. 
SP 1262 


Unclassified report 


Descriptors: (*Information retrieval, Theory). 


It is argued that the use of ‘relevance to a 
search request’ as a criterion of what a system 
retrieves is, in effect, a suboptimization on the 
machine side of the man-machine interface. Also 
that the searcher needs an efficient exploratory 
system rather than a request-implementing 

system, (Author) 


AD-410 788 Div. 32 


(TISTP/FR) OTS price $5.60 











System Development Corp., Santa Monica, Calif. 
LIBRARY CATALOGING AND CLASSIFICATION, 
by John C. Olney. 29 Apr 63, 53p. TM1192 


Unclassified report 


Descriptors: (*Subject indexing, History), 
Classification, Catalogs, Indexes. 


Two aspects of library cataloging and classifi- 
cation are described in detail: (1) The history 
of library cataloging from ancient times to 1875; 
(2) Current approaches to building and organizing 
the subject portion of library catalogs intended 
for manual searching. The relationship of subject 
cataloging to other tools for literature search- 
ing, Such as subject bibliography is considered. 
The possible contributions of subject cataloging 
techniques to the mechanization of library index- 
ing, and the extent to which the techniques them- 
Selves may be analyzed as forms of natural test 
processing are also considered. The impact of 
mechanization on these techniques is discussed, 
(Author) 


AD-410 829 Div. 32 
(TISTB/CCH) OTS price $3.60 


System Development Corp., Santa Monica, Calif. 
LANGUAGE STRUCTURE AND INTERPERSONAL COMMONALITY, 
by Robert V. Katter. 17 June 63, 30p. Rept. no. 
SP1185 000 01 

Unclassified report 


Descriptors: (*Language, Structures), (*Lan- 
guage, Theory), Verbal behavior, Vocabulary, 
Sociometrics, Group dynamics, Test methods, 
Classification. 


The present paper deals with two problems in the 
meta-theory of grammar. The first is concerned 
with applying a single set of theoretical assump- 
tions and analytic methods to all levels of 
language structure. This may be called methodo- 
logical unification of the structural theory of 
grammar. The second problem is concerned with 
utterances that do not fit the generalizations 
contained in a particular structural theory of 
grammar. These will be called deviant utterances, 
It will be proposed that the necessary raw 
materials for methodological unification already 
exist in current practices of language analysis, 
and that at least one kind of methodological 
unification is apparent when current analytic 
procedures are described in more generalized 
terms. (Author) 





AD-410 891 Div. 32, 29 
(TISTB/CCH) OTS price $8.60 


American Inst. for Research, Pittsburgh, Pa. 
PLANNING AND ORGANIZING SHELTER NON-OPERATIONAL 
ACTIVITY PROGRAMS, 
by Frank R. Siroky and Max U. Eninger. 
28 June 63, 67p. 
Contract OCD 0S62 107 

Unclassified report 


Descriptors: (*Shelters, Nuclear warfare), 
(*Management engineering, Shelters), Civil 
defense system, Sociology, Social communica- 
tion, Maintenance, Operation, Confinement, 
Protective coverings, Psychology, Training, 
Population, Bibliographies, 
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The study explored the need for a planned program 


of in-shelter activities, such as training, rec- 
reation, physical fitness, and shelteree services, 
to aid in the prevention of demoralization and 
loss of social control. The analysis of the 
problem concluded that such in-shelter activities 
would probably be helpful as an auxiliary means 

of promoting shelteree morale and social control 
in the event of post-nuclear attack confinement. 
The specific potential benefits to be gained from 
such activities include: (1) reduction of nega- 
tive emotional stress, (2) breakdown of personal 
barriers, (3) improved responsiveness to shelter 
leadership, (4) improved control over shelteree 
behavior, and (5) a sense of faster passage of 
time. The following principles should character- 
ize planning, organizing and directing activity 
programs: (1) activities selected should facili- 
tate achievement of shelter goals, (2) activities 
selected should be compatible with the shelterees, 
(3) activities should be compatible with shelter 
conditions, (4) activities should reflect shelter 
priorities and requirements, (5) activities re- 
quire pre- and post-entry training, (6) activities 
should require little or no stocking of supplies 
other than guidance materials, (7) activity lead- 
ers require some pre-entry training on planning, 
organizing, and directing activity programs, and 
(8) activities must be voluntary, not forced. 
(Author) 


AD-411 376 Div. 32, 28 
(TISTB/WA) OTS price $1.60 


Stanford U., Calif. 

PERCEPTION OF LEADERSHIP IN SMALL GROUPS. 
Technical rept. no. 1, 

by Thomas W. Harrell, George H. 
Lucy Burnham, 28 Feb 63, 17p. 
Contract Nonr22562 


Rice, Jr., and 


Unclassified report 


Descriptors: (*Social 
ics), (*Leadership, 
Performance tests, 
analysis, 


sciences, 

Perception), 
Personality, 
Job analysis. 


Group dynam- 
Behavior, 
Statistical 


Thirty-four five-man or four-man groups were 
studied in initially leaderless group situations 
during their discussions of a human relations 
case. The emergence of leadership within each 
group was studied by two methods. One was the 
observation and recording of participants con- 
tributions by two or more observers who had been 
drawn from the same mangement course as the four 
or five discussants. The second method was by 
obtaining sociometric rankings by the partici- 
pants as to the contributions made by each member 
of the discussion group. cach of the 158 men who 
participated as discussants in one of the thirty- 
four groups had. previously completed a six hour 
battery of personality tests. Observer ratings 
have been analyzed as to the consensus of the two 
or more observers on each of the three categories, 
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plus a Total Activity, where the categories are: 
Group Task Acts, Group Solidarity Acts, and 
Individual Prominence Acts, and where the Total 
Activity is,the sum of the acts coded in these 
three categories. (Author) 


AD-411 643 Div. 32 
(TISTB/WA) OTS price $2.60 


RAND Corp., Santa Monica, Calif. 
SOVIET BLOC ECONOMIC INTEGRATION: 
EXPLANATIONS FOR SLOW PROGRESS, 
by Egon Neuberger. July 63, 2dp. 
Contract AF49 638 700 


SOME SUGGESTED 
RM3629PR 
Unclassified report 


Descriptors: (*Social sciences, Economics), 
Political science, Industries, Communism, 
Production, 


This Memorandum represents an attempt to explain 
the relatively slow progress in economic in- 
tegration in the Soviet Bloc. Some of the major 
factors impeding successful economic integration 
in the Soviet Blos are: (1) the attempt by each 
Eastern European country to protect its national 
sovereignty, (2) the existence of strong vested 
interests in each country in the form of 
nationalized industries, (3) the need to take 
positive actions in planned economies in order 
to achieve. integration rather than relying 
merely on the removal of artificial barriers, 
(4) the very great differences in the levels of 
economic development of the various member 
countries, (5) the desire for autarky, (6) the 
ideological preference for heavy industry in 
each country, and (7) the absence of economic 
tools necessary for achieving a rational division 
of labor. (Author) 
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AD-410 O14 Div. 33, 32 

(TISTB/CCH OTS price $1.60 

Rand Corp., Santa Monica, Calif. 

TRANSPORT TECHNOLOGY AND THE ‘'REAL WORLD'', 
by Hans Heymann, Jr. June 63, 13p. Rept. no. 


P2755 

Unclassified report 
Descriptors: 
research), 
Costs, 
lation, 


Scientific 
Sociology), 
Attitudes, Popu- 


(*Transportation, 

(*Air transportation, 

Automation, Sociology, 
Economics, 









































































































































































































































































































































*Descriptors marked with an asterisk 
are included in the subject index. 


ASTRONOMY 


NASA N63-19543 OTS $1.60 
Astrophysical Observatory, Smithsonian Institution, 
Cambridge, Mass. 

COMBINATIONS OF LEAST-SQUARES APPROXIMA- 


TIONS IN THE CASE OF CORRELATED VARIABLES, 


by Pravin L. Kadakia. Rept. on Research in Space 
Science, Grant NsG-87-60. 2 Apr 63, 13p. 6 refs. 
Special rept. no. 122; NASA CR-50831. 


NASA N63-18291 OTS $1.10 

California Inst. of Tech,, Pasadena. 
NEW MEASUREMENTS OF STEEP LUNAR SLOPES, 
by Howard A. Pohn, Rept. on NASA Grant NsG-59-60, 
7 Jan 63, 4p. NASA CR-50096. 


NASA N63-18292 OTS $2.60 


Goddard Space Flight Center, National Aeronautics 

and Space Administration, Greenbelt, Md. 
DIGITAL COMPUTER APPLICATIONS OF BOSS 
GENERAL CATALOGUE OF STARS (1950.0), by 
P, Shapiro and S, Staten. Advanced Projects Branch 
technical rept. no. 5. 27 July 62, 24p. NASA TM X- 
50150; NASA-X-543-62-143. 


NASA N63-18421 OTS $1.60 
Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 
STAR CATALOGS ON PUNCHED CARDS AND MAG- 
NETIC TAPES - DETAILS, by J. H. Berbert and 
J. D. Oosterhout. June 62, 13p. 2 refs. NASA TM 
X-50148; NASA-X-520-62-86. 


NASA N63-18415 OTS $2.60 


Space Technology Labs., Inc., Redondo Beach, Calif. 


FEASIBILITY OF REMOTE COMPOSITIONAL MAP- 


PING OF THE LUNAR SURFACE EFFECTS OF SUR- 


FACE ROUGHNESS, by Eugene A, Burns and R, J, P. 
Lyon (Stanford Research Inst.) Rept. on NASA Con- 
tract NASr-4%04). 23 May 63, 24p. 17 refs. 
9990-6420-RU-000; NASA CR~-50544. 


NON-MILITARY AND OLDER MILITARY 
RESEARCH REPORTS 


Astrophysics 


NASA N63-18395 OTS $1.60 


Antenna Lab,, Ohio State U. Research Foundation, 
Columbus, 
RADAR BACK-SCATTERING MEASUREMENTS FROM 
"MOON-LIKE" SURFACES, by W. H. Peake and R. C., 
Taylor, Rept. on Grant NsG-213-61. 1 May 63, 18p. 
2 refs. Rept. no. 1388-9; NASA CR-50304, 


NASA N63-18051 OTS $1.60 


Antenna Lab., Ohio State U. Research Foundation, 
Columbus. 
THE SOLUTION OF AN INTEGRAL EQUATION FOR 
THE LUNAR SCATTERING FUNCTION, by R. T. 
Compton, Jr. Rept. on Grant NsG-213-61, 1 Apr 63, 
l6p. Rept. no, 1388-8. 


NASA N63-18995 OTS $5. 60 

Astrophysical Observatory, Smithsonian Institution, 
Cambridge, Mass. 
CATALOG OF PRECISELY REDUCED OBSERVATIONS 
NO. P-4, by Katherine Haramundanis. Rept. on Re- 
search in Space Sciences, Grant NsG-87-60. 18 June 62, 
57p. 4 refs. Special rept. no. 95; NASA CR-50738. 


NASA N63-18166 OTS $3.60 


Astrophysical Observatory, Smithsonian Institution, 
Cambridge, Mass, 
OPTICAL SATELLITE TRACKING PROGRAM, by 
Fred L. Whipple. Semi-annual progress rept. no. 7, 
1 July-31 Dec 62, on Grant NsG-87-60, [1962] 33p. 
NASA CR-50225. 


NASA N63-19094 OTS $10, 10 


Astrophysical Observatory, Smithsonian Institution, 
Cambridge, Mass. 
RESEARCH IN SPACE SCIENCE, CATALOG OF 
PRECISELY REDUCED OBSERVATIONS, NO, P-8, by 
Phyllis Stern.Rept. on Grant NsG-87-60. 14 Feb 63, 
124p. Special rept. no. 118; NASA CR-50695. 


NASA N63-16707 Available on loan from OTS 


Goddard Space Flight Center, National Aeronautics 

and Space Administration, Greenbelt, Md. 
OBSERVATIONAL ASTROPHYSICS FROM ROCKETS: 
STELLAR SPECTRA, by Theodore P. Stecher and 
James E. Milligan. [1962] 15p. 14 refs. NASA TM- 
X-50021; NASA X-613-62-30, 













































































































































































































































NASA N63-16708 Available on loan from OTS 


Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 
PRELIMINARY SOLAR FLARE OBSERVATIONS WITH 
A SOFT X-RAY SPECTROMETER ON THE ORBITING 
SOLAR OBSERVATORY, by W. E. Behring, 
W. M. Neupert and J. C. Lindsay. 1962, 15p. 3 refs. 
NASA TM-X-50023; NASA X-614-62-29. 


Presented at the COSPAR Meeting, May 1962. 


NASA N63-18319 OTS $8.60 


lowa State U., lowa City. 
OBSERVATION OF SOLAR COSMIC RAYS FROM 
OCTOBER 13,1959 TO FEBRUARY 19, 1961 WITH 
EXPLORER VII, by W. C. Lin and James A. Van Allen 
Rept. on Grant NsG-233-62 and Contract N9onr-93803. 
1963, 99p. 54 refs. SUI 63-15; NASA CR~-50421 


NASA N63-15452 OTS $1.60 


Jet Propulsion Lab., Calif. Inst. of Tech. , Pasadena. 
A COMETARY MECHANISM FOR THE FORMATION 
OF TEKTITES, by R. A. Lyttleton. Rept. on 
Contract NAS7-100. 15 Nov 62, 16p. 11 refs. Technical 
rept. no. 32-356. 


NASA N63-19202 OTS $36, 00 


Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena. 
EARTH-VENUS TRAJECTORIES, 1964, by V. C. 
Clarke, Jr., R. Y. Roth and others. Rept. on 
Contract NAS7-100. 15 Mar 63, 985p. 9 refs. 
Technical memo no. 33-99, vol. 1, pt. c; NASA CR- 
50641. 


NASA N63-19391 OTS $8, 10 


Marshall Space Flight Center, National Aeronautics 

and Space Administration, Huntsville, Ala. 
A SURVEY OF THE INFLUENCE OF VARIATIONS 
IN STAGE CHARACTERISTICS ON OPTIMIZED 
TRAJECTORY SHAPING, PART II: TRANSFER FROM 
CIRCULAR ORBITS INTO A SPACE FIXED ELLIPSE, 
by Gary McDaniel, 20 May 63, 8lp. 1 ref. MTP- 
AERO-63-38; NASA TM-X-50279, 


NASA N63-19390 OTS $4, 60 


Marshall Space Flight Center, National Aeronautics 
and Space Administration, Huntsville, Ala, 
TRAJECTORY DETERMINATION BY A LEAST- 
SQUARES DIFFERENTIAL CORRECTION OF THREE- 
DEGREE-OF -F REEDOM ACCELERATIONS, by Paul O, 
Hurst, 10 Oct 62, 42p, 6 refs. MTP-COMP-62-1; 
NASA TM-X-50270, 





NASA N63-16719 OTS $3, 60 


Maryland U., College Park, 
SELECTIVE ESCAPE OF GASES, by E, I. Opik. 
Rept. on Grant NsG-58-60, [1962] 34p. 14 refs, Dept. 
of Physics and Astronomy Technical rept. no, 276; 
NASA CR-50014, 


NASA N63-18371 OTS $7.60 


Rand Corp., Santa Monica, Calif. 
NOTES OF WORKING SYMPOSIUM ON SOLAR 
SYSTEM CONSTANTS, FEBRUARY 22-26, 1962, by 
Donna Wilson. Rept. on Contract NASr-21(04). 
May 63, 78p. 40 refs. Memo no. RM-3425; NASACR- 
50394, 


NASA N63-18409 OTS $3.60 


Rand Corp., Santa Monica, Calif, 
SOME SATELLITE ORBITS FOR THE WORLD 
MAGNETIC SURVEY, by D. W. Stebbins, Rept. on 
NASA Contract NASr-21(05). May 63, 32p. 9 refs. 
RM-3536-NASA, NASA CR-50474, 


NASA N63-18344 OTS $6.60 


Rand Corp., Santa Monica, Calif, 
STUDIES OF THE PHYSICAL PROPERTIES OF THE 
MOON AND PLANETS, by M. H. Davis. Quarterly 
technical progress rept. no, 2 on Contract NASw-6. 
31 Dec 60, 66p. 10 refs. RM-2711- JPL; NASA CR-50576 


NASA N63-18035 OTS $2.60 


Southwest Center for Advanced Studies, D®llas, Tex. 
THE DISTRIBUTION OF INTERPLANETARY HYDRO- 
GEN, by T. N. L. Patterson, F. S. Johnson, and 
W. B. Henson, Rept. on Grant NsG-269-62. 5 Mar 63, 
27p. 11 refs. NASA CR-50331. 


NASA N63-17484 OTS $3.60 


Southwest Center for Advanced Studies, Dallas, Tex. 
THEORY OF AURORAL ELECTROJETS, by J. A. 
Fejer. Rept. on Grant NsG-269-62. 7 Nov 62, 3lp. 

17 refs. NASA CR-50330. 


BEHAVIORAL SCIENCES 


NASA N63-18286 OTS $2.60 


Bolt, Beranek, and Newman, Cambridge, Mass. 
ADAPTIVE CHARACTERISTICS OF MANUAL 
TRACKING, by Laurence R. Young, David M. Green 
and others. Rept. on Contract NASw-185. [1963] 22p. 
4 refs. NASA .CR-50297. 


Presented at the 4th Natl. Symposium on Human Factors 
in Electronics, Men, Machines and Systems, 
Washington, D. C., May 2-3, 1963. 
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NASA N63-15804 OTS $14. 50 
Melpar, Inc,, Falls Church, Va, 
DESIGN STUDY FOR VFS-2, VOLUME I, by 
J. E. Conant, Final tech. rept. on NASA Contract 
NAS4-231. Sep 62, 212p. SS-1211. 


Psychology 


PB 163 613 OTS $8.10 

American Psychological Association, 

Washington, D. C. 
ARCHIVAL JOURNAL ARTICLES: THEIR AUTHORS 
AND THE PROCESSES INVOLVED IN THEIR PRO- 
DUCTION, Rept. on Project on Scientific Information 
Exchange in Psychology, NSF Grant G-18494, Aug 63, 
88p. APA - PSIEP rept. no. 7. 


DESCRIPTORS: *Psychology, *Scientific reports, 
Dissemination, Professional personnel, Scientific 
research. 


Contents: 

Some characteristics of authors 

Authorship of multiple-authored articles 

Authors’ characterization of contents of their articles 

Schedule of events between inception and publication of 
work 

Dissemination of main contents of articles prior to and 
after publication 

Selection of journals to which articles were submitted 
for publication 

Problems encountered by authors in obtaining informa - 
tion needed for conduct of research 

Summary. 


PB 163 610 OTS $5.60 

American Psychological Association, 

Washington, D. C. 
CONVENTION ATTENDANTS AND THEIR USE OF 
THE CONVENTION AS A SOURCE OF SCIENTIFIC 


INFORMATION, Rept. on Project on Scientific Informa- 


tion Exchange in Psychology, NSF Grant G-18494, 
Aug 63, 55p. APA - PSIEP rept. no. 4. 


DESCRIPTORS: *Psychology, *Conferences, *Scientific 
reports, Scientific organizations. 


Contents: 
Characteristics of attendants 
Scientific and professional activities of attendants 
Work activities requiring scientific information 
Subject areas in which information is sought by 
attendants 
Convention channels of information exchange 
The use of the convention to obtain specific informa- 
tion 
Potential sources of specific information 
Activity for which specific informnation was sought 
Kind of specific information sought 
Receiving significant information from conventions 
Sources of significant scientific information 


Useful aspects of significant information 
Summary. 


PB 163 611 OTS $6.60 

American Psychological Association, 

Washington, D. C. 
CONVENTION PARTICIPANTS AND THE DISSEMINA- 
TION OF INFORMATION AT SCIENTIFIC MEETINGS. 
Rept. on Project on Scientific Information Exchange in 
Psychology, NSF Grant G-18494. Aug 63, 65p. 
APA-PSIEP rept. no. 5. 


DESCRIPTORS: *Psychology, *Conferences, *Profes- 
sional personnel, *Scientific reports, Dissemination, 
Scheduling, Communication theory, Group dynamics. 


Contents: 

Some characteristics of participants and their 
presentations 

Time processes leading to work reported in presenta- 
tions 

Prior dissemination of main contents of presentation 

Written reports of main contents of presentation sub- 
sequent to meetings 

Participant's interaction with his audience, 


PB 163 609 OTS $7.60 

American Psychological Association, 

Washington, D. C. 
A GENERAL STUDY OF THE ANNUAL CONVEN- 
TION OF THE AMERICAN PSYCHOLOGICAL ASSO- 
CIATION, Rept. on Project on Scientific Information 
Exchange in Psychology, NSF Grant G-18494, Aug 63, 
77p. 1 ref. APA - PSIEP rept. no. 3, 
DESCRIPTORS: *Psychology, *Conferences, *Scientific 


organizations, *Scientific reports, Professional 
personnel. 


Contents: 

The convention program 
The convention participant 
Summary 


The programming of the 1963 APA Convention. 


PB 163 608 OTS $3.60 

American Psychological Association, 

Washington, D. C, 
AN INFORMAL STUDY OF THE PREPARATION OF 
CHAPTERS FOR THE ANNUAL REVIEW OF PSY- 
CHOLOGY,. Rept. on Project on Scientific Information 
Exchange in Psychology, NSF Grant G-18494. Aug 63, 
39p. APA - PSIEP rept. no, 2, 


DESCRIPTORS: *Psychology, *Documentation, 
*Scientific reports, *Reviews, *Abstracts, Scientific 
research, Professional personnel, Scientific 
organizations. 


Contents: 

Sources of information 

Problems of reviewers 

Organization and presentation of material 
Apportionment of responsibility 

Attitudes and objectives of reviewers 


Suggestions of reviewers with regard to information 
storage and retrieval 
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PB 163 606 OTS $2,60 

American Psychological Association, 

Washington, D. C. 
AN OVERVIEW OF THE STRUCTURE, OBJECTIVES, 
AND FINDINGS OF THE AMERICAN PSYCHC:.OGI- 
CAL ASSOCIATION'S PROJECT ON SCIENTIFIC 
INFORMATION EXCHANGE IN PSYCHOLOGY, by 
William D. Garvey and Belver C. Griffith. APA Over- 
view rept. A. Rept. on Project on Scientific Informa- 
tion Exchange in Psychology, NSF Grant G-18494. 

Aug 63, 28p. 7 refs. 


DESCRIPTORS: *Psychology, *Communication theory, 
*Scientific organizations, *Scientific reports, Con- 
ferences, Dissemination, Group dynamics, Professional] 
personnel, Scientific information centers. 


Contents: 
Information exchange and use in a two-week period 


Information exchange and use relative to scientific 
product 

Information exchange between foreign and American 
psychologists 

Membership patterns in psychological organizations 
and information exchange among their members 

Production, distribution, and use of technical reports 

General characteristics of APA conventions and of 
participants in conventions 1936-1961 

Convention attendants and their use of the convention 
as a source of scientific information 

Convention participants and their functions in the dis- 
semination of information at scientific meetings 

Scientific information exchange activities at meetings 
of state psychological associations 

Journal publication fate of presentations made at the 
1957 APA convention. 


PB 163 612 OTS $4.60 

American Psychological Association, Washington, 

D. C. 
THE PUBLICATION FATE OF FORMAL PRESENTA- 
TIONS AT THE 1957 CONVENTION OF THE 
AMERICAN PSYCHOLOGICAL ASSOCIATION. Rept. 
on Project on Scientific Information. Exchange in 
Psychology, NSF Grant G-18494, Aug 63, 43p. APA - 
PSIEP rept. no. 6. 


DESCRIPTORS: *Psychology, *Scientific reports, 
*Conferences, Scientific organizations, Statistical 
data. 


Contents: 
The characteristics of participants who published and 
who did not publish their 1957 convention presenta - 
tions in scientific journals 
Status in APA 
Date of receiving highest academic degree 
Employment 
Division of APA with which the participant or his 
presentation was associated 
Published presentations 
Some characteristics of published presentations 
Time of submission and lag in publication 
Journals in which presentations were published 
Reasons for not publishing in journals of prior sub- 
mission 

Effect of publication on titling 

Changes in authorship between presentation and 
publication 





Convention presentation of multiple-authored articles 

Summary of the characteristics of the published 
presentations 

Unpublished presentations 

Those still planning publication 

Those attempting, but failing, to publish 

Unpublished presentations for which journal publica- 
tion was not intended. . 


PB 163 507 OTS $3.60 

American Psychological Association, 

Washington, D. C. 
SCIENTIFIC ACTIVITY AND INFORMATION PROB- 
LEMS OF SELECTED PSYCHOLOGISTS: A PRE- 
LIMINARY SURVEY, Rept. on Project on Scientific 
Information Exchange in Psychology, NSF Grant 
G-18494, Aug 63, 32p. APA - PSIEP rept. no. 1. 


DESCRIPTORS: *Psychology, *Scientific reports, 
*Communication theory, Dissemination, Records, 
Reading, Scientific information centers, Professional 
personnel, 


Conteats: 
Some findings 

Oral dissemination of information 

Role of correspondence in dissemination of informa- 

tion 

Role of reading in acquisition of information 

Role of writing in the dissemination of information 
Summary of findings of logs 
Follow-up questionnaire survey of log-keepers 
Some findings from questionnaire survey 

Age and sources of articles read for information 

Filing and note-taking 

Correspondence 

Use of psychological abstracts 

Difficulties in obtaining information 

Suggested types of indices to facilitate obtaining 

information 

Non-psychological sources of information 

Foreign and institutional sources of information 
Summary of some findings of questionnaire survey. 


BIOLOGICAL SCIENCES 


TID-13283 OTS $1.10 


Argonne National Lab., Ill. 
A CALENDAR OF GAMETOGENIC DEVELOPMENT 
IN THE PREPUBERAL MALE MOUSE, by Bernard R. 
Nebel, Anthony P. Amarose and Elizabeth M. Hackett. 


Rept. on Contract W31-109-eng-38. Apr 61, 9p. 5 refs. 


UAC-5209. 


PB 163 442 OTS $10.10 

Army Biological Labs. , Frederick, Md. 
BIBLIOGRAPHY ON LEPTOSPIROSIS, 1957. 6 Sep 57, 
122p. 1450 refs. 


DESCRIPTORS: *Bibliographies, *Spirochetosis. 
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NASA N63-19962 OTS $1. 10 


[Army Biological Labs, ] Frederick, Md. 
MICROBIAL CONTAMINATION OBTAINED ON 
SURFACES EXPOSED TO ROOM AIR OR ‘TOUCHED 
BY THE HUMAN HAND, by Dorothy M. Portner, R. 
Hoffman and others. Rept. on NASA Order R-35. 


22 July 63, 10p, Protection branch rept. of test no, 1-64; 


NASA CR-50843, 


AD-402 971 repriced OTS $3.60 


Jikei U. School of Medicine, Tokyo (Japan). 
STUDIES ON THE MECHANISM OF CELL DAMAGE 
IN LIVER AND KIDNEY CELLS AND IN HEART 
MUSCLE FIBERS AS REVEALED BY ELECTRON 
MICROSCOPY, by Fumikazu Takaki. Final rept. 

15 Nov 61-14 Nov 62. 34p. 


DESCRIPTORS: *Cells (Biology), *Kidney, *Liver, 
*Heart, Pathology, Electron microscopy, Microsomes, 
Cytochemistry, Rats, Toxicity, Drugs, Poisoning. 


Thioacetamide and yellow phosphorus were respectively 
administered into the stomach of Wister rats and 
periodical changes (15 min. - 48 days) occurring in 
liver cells were observed with light and electron 
microscopes. In the initial stage of acute thioacetamide 
poisoning, liver cell injury appeared in the central 

zone and then spreads to the periphery. Electron 
microscopy revealed (a) transitional figures from REr 
to SEr, (b) single limiting membrane of mitochondria 
and increased electron density, (c) decreased glycogen 
content, (d) enlargement of nucleoli, and (e) decrease 
or complete disappearance of Palade's granules, etc. 
These findings appeared from about 30 minutes and 
become prominent with the lapse of time. In the initial 
stage of acute yellow phosphorus poisoning, liver injury 
appeared in the peripheral zone. Electron microscopi- 
cally the main changes consisted of (a) transitional 
figures between REr and SEr, (b) swelling of 
mitochondria, (c) decrease of glycogen, (d) appearance 
of lipid droplets, (e) enlargement of nucleoli, (f) de- 
crease and disappearance of Palade's granules, etc. 
These figures were first encountered at 15 minutes, 
and they became prominent with the lapse of time. 
(Author) 


UCRL-9984 OTS $1. 10 


Lawrence Radiation Lab., U. of California, Berkeley. 
INFLUENCE OF DIFFERENT Y CHROMOSOMES ON 
SECONDARY NONDISJUNCTION IN D, MELANO- 
GASTER, by P. Hildreth. Rept. on Contract W7405- 
eng-48. 19 Jan 62, Sp. 


NASA N63-18369 OTS $2.60 


Solid State Radiations, Inc., Los Angeles, Calif. 
DEVELOPMENT OF MEDICAL AND BIOLOGICAL 
SEMICONDUCTOR DETECTORS, by J. Friederichs, 
J. Moross, and J. Berdaner. Quarterly rept. no. 3 on 
Contract NASw-415. 30 Apr 63, 28p. NASA CR-50521. 


TID-18017 OTS $1.10 

Uppsala U. (Sweden). 
MALFORMATION SYNDROME ASSOCIATED WITH 
TRIPLOIDY -- FURTHER CHROMOSOME STUDIES 
OF THE PATIENT AND HIS FAMILY, by J. A. Boeoek 
and J. G. Masterson. .Work performed under Contract 
IAEA/US. [1961] 6p. 7 refs. 


TID-18133 OTS $5.60 

Wisconsin U., Madison, 
THE ACCUMULATION OF MINERALS BY NATIVE 
PLANTS OF WISCONSIN, by Gerald C. Gerloff. 


Final rept. on Contract AT(11-1)788. [1961] 53p. 
34 refs. 


Psychology—Space Perception 


PB 181552 OTS $6.00 


Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
COMPARATIVE PHYSIOLOGY OF TEMPERATURE 
REGULATION, ed. by John P. Hannon and Eleanor 
Viereck. Proceedings of the Symposium on Arctic 
Biology and Medicine, held 17-19 July 61, under the 


auspices of Geophysical Inst., U. of Alaska. 1962, 
462p. 


DESCRIPTORS: *Body temperature, Temperature, 
*Adaptation (Physiology), *Mammals, *Acclimatization, 
Animals, *Metabolism, Reaction (Physiology), *Birds, 
Man, High altitude, Tropical regions, Desert animals, 
Physiology, Evolution, Arctic regions. 


Contents: 
The evolution of homeothermy 
Introductory remarks 


Some temperature adaptations of poikilothermic 
vertebrates 


The evolution of avian temperature regulation 
The evolution of mammalian temperature regulation 
The maintenance of homeothermy 

Heterothermy in the cold adaptations of warm 
blooded animals 

Maximal metabolism and organ thermogenesis in 
mammals 

The physiology of mammalian cold acclimation 

Temperature responses and adaptations in domestic 
mammals 

Temperature responses and adaptations in birds 

Racial variations in human responses to temperature 

Temperature regulation in animals native to tropical 
and high altitude environments 

Temperature regulation in animals native to the 
desert environment 


TID-17582 OTS $1.60 

Johns Hopkins U., Baltimore, Md. 
PASSAGE OF WATER AND OTHER SUBSTANCES 
ACROSS BIOLOGICAL BARRIERS JN VIVO, META- 
BOLIC ACTIVITIES OF ORGAN SYSTEMS IN _ VIVO. 
(ORIGINAL TITLE TO SEPTEMBER 14, 1957: A 
STUDY OF RELATIVE DIFFUSION RATES OF 
ISOTOPES FROM CAPILLARIES), by Theodore Enns. 
Final rept. 1 July 52-15 Sep 62, on Contract 
AT(30-1)1394. 16p. 36 refs. 
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3NL-6285-R OTS $1, 60 


New York U. School of Medicine, New York 
EFFECT OF 2-DEOXYGLUCOSE ON GLUCOSE TURN- 
OVER IN NORMAL AND ADRENALECTOMIZED DOGS 
by N, Altszuler, A, Dunn and others, Rept, on 
Contract AT(30-2) GEN-16, [1962] 16p, 19 refs, (Pre- 
pared in cooperation with Brookhaven National Lab. , 


TID-15866 OTS $2.60 


Oregon U. Medical School, Portland. 
METABOLISM OF THE IMMATURE MACAQUE 
MONKEY. I. IN VITRO STUDIES ON OXIDATIVE 
AND LIPID METABOLISM, by J. T. Van.Bruggen, 
. C, Elwood and others, Rept. on Contract 
4T(45-1)225. 7 May 62, 27p. 26 refs. 


NASA N63-18495 OTS $10.10 


Rand Development Corp., Cleveland, Ohio. 
A STUDY OF DYNAMIC SYSTEMS RESPONSE OF 
THE PERFORMANCE CHARACTERISTICS OF SOME 
MAJOR BIOPHYSICAL SYSTEMS, by A. S. Iberall and 
S. Z. Cardon, Quarterly rept. no, 1 on NASA Con- 
tract NASw-678. July 63, 129p. 97 refs. NASA 
CR-50548. 


Biochemistry 


TID-15265 OTS $1.10 


Argonne National Lab, , Ill. 

STUDIES ON PHOTOSYNTHETIC PROCESSES, III. 
ACTION SPECTRUM FOR CARBON DIOXIDE FIXA- 
TION BY SPINACH CHLOROPLASTS, by Clanton C, 
Black, Charles A, Fewson and others, Rept. on 
Contract W31-109-eng-38. Dec 61, 8p. 7 refs. 
JAC-5997. 


|IASA N63-18388 OTS $1.60 


Institute for Space Biosciences, Florida State U., 
Tallahassee. 
.MINO ACID COMPOSITIONS OF PROTEINOIDS, by 
iidney W. Fox, Kaoru Harda and others. Rept. on 
Grant NsG-173-62. [1962] 18p. 30 refs. NASA CR-50418. 


AD-402 969 repriced OTS $3.60 


Kanazawa U. Medical School, Ishikawa (Japan). 
STUDIES ON DEOXYRIBONUCLEIC ACID METABO- 
LISM, by Yasuyuki Takagi. Final rept. 15 Jan 62- 

14 Jan 63, on Contract DA 92-557-FEC-34525. 
14 Jan 63, 32p. 


DESCRIPTORS: *Desoxyribonucleic acids, Synthesis 
(Chemistry), Distillation, Tritiated compounds, 
Escherichia, Starvation, Chromosomes, Genetics, 
Dynamics, Tables, Metabolism. 


The purpose of this investigation is to clarify the real 
biochemical mechanism of DNA formation involved in 
cell division on the basis of enzyme-chemica] studies on 





DNA polymerase. Main efforts were made to analyze 
the mode of action of mitomycin C on DNA polymeriza- 
tion reaction in Escherichia coli, since this compound 
exhibits the primary inhibitory action on this step in 
the DNA formation system. However the experiments 
with cell-free extract indicated that the polymerase 
itself is not interfered with by the presence of the anti- 
biotic, nor MC causes any damage or alternation in 
the DNA molecule in the cells resulting in the loss of 
its activity as primer in polymerization reaction. 
While MC exerts inhibitory action on hereafter DNA 
formation of the cells, even when exposed to the 
antibiotic during the period that the DNA replication is 
completely blocked by the lack of a precursor. Thus, 
it was suggested that the regulatory mechanism to 
initiate the DNA synthesis is actually operating in the 
cells and may be susceptible to the action of MC. 
(Author) 


UCRL-10549 OTS $2.60 


Lawrence Radiation Lab., U. of California, Berkeley. 
THE ENERGY CONVERSION APPARATUS IN PHOTO- 
SYNTHESIS, by Kenneth Sauer. Rept. on Contract 
W7405-eng-48. Dec 62, 28p. 26 refs. 


NASA N63-19941 OTS $1.60 


Radiation Applications Inc., Long Island City, N. Y. 
WATER RECOVERY STUDY. Quarterly rept. 
Jan-Mar 63, on Contract NASw-520. 26 Apr 63, 20p. 
2 refs. RAI-318; NASA CR-50642. 


ORO-584 OTS $1, 10 


Texas U., Austin, 
HISTOCHEMICAL STUDIES ON THE EFFECTS OF 
IONIZING RADIATION ON INTESTINAL EPITHELIUM. 
Rept, on Contract AT(40-1)2890, [1962] 7p. 


Radiobiology 


TID-17747. OTS $2.60 


Athens U. School of Medicine (Greece). 
RADIOBIOLOGY. Progress rept., 16 May-15 Dec 62, 
on Contract AT(30-1)2769. 24p. 


BNL-6586 OTS $2. 60 


Brookhaven National Lab,, Upton, N. Y. 
ABSCOPAL EFFECTS OF LOCALIZED IRRADIATION 
BY ACCELERATOR BEAMS, by C. R, Jansen, 
V. P. Bond, and others. Rept. on Contract AT-30-2- 
GEN-16, [1962] 30p. 17 refs. 


TID-18058 OTS $2.60 


Eltex Research Corp., Providence, R. L 
THE DEVELOPMENT OF CHELATING AGENTS FOR 
ENHANCING THE URINARY EXCRETION OF 
STRONTIUM, by Harry Kroll, Kenneth Wunschel, and 
Vincent Elkind, Annual rept. no, 2, 1 Dec 61-31 Dec 62, 
on Contract AT(30-1)2710. 10 Jan 63, 23p. 18 refs. 
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HW-SA-2862 OTS $1.60 

Hanford Atomic Products Operation, Richland, Wash. 
RESEARCH NEEDED TO INSURE WATER QUALITY 
FOR FISHERIES WITH THE DEVELOPMENT OF 
ATOMIC ENERGY, by R. F. Foster. Rept. on 
Contract AT(45-1)1350. 2 Jan 63, 18p. 


TID-17727 OTS $3.60 

illinois U. Coll. of Medicine, Chicago. 
INTRAGASTRIC IRRADIATION WITH Ru-Rh- 106: 
RESULTS IN PATIENTS WITH PEPTIC ULCERATIVE 
DISEASE AND WITH GASTRIC NEOPLASMS, by 
Robert C. Fruin, Margaret S, Littman, and Armand 


Littman. Final rept on Contract AT(11-1)1079. [1961] 
32p. 7 refs. 


TID-18061 OTS $2.60 


Philadelphia General Hospital, Pa. 
THE EFFECT OF X-RAY IRRADIATION ON THE DES- 
OXYRIBONUCLEIC ACIDS OF THE SPLEEN AND 
RADIOSENSITIVE TISSUE, by Henry P. Schwarz. Prog- 
ress rept., 1 May 62-31 Jan 63, on Contract 
AT(30-1)2568. 25p. 15 refs. 


TID-17699 OTS $1.60 

Sao Paulo U. (Brazil) 
GENETICAL EFFECTS OF RADIATION: A COM- 
PARATIVE STUDY BETWEEN NATURAL LETHALS 
AND LETHALS INDUCED BY RADIATION IN 
POPULATION OF.DROSOPHILA WILLISTONI. Prog- 
ress rept. on Contract AT(30-1)2733. 12 Jan 63, 15p. 


CHEMISTRY 


TID-14592 OTS $1.10 

Argonne National Lab., Ill. 

PREVENTION OF SPATTERING DURING HIGH TEM- 
PERATURE IGNITIONS, by Norman A. Frigerio. Rept. 
on Contract W31-109-eng-38. Oct 61, 2p.UAC-5717. 


NAA-SR-Memo-7524 OTS $2.60 

Atomics International, Canoga Park, Calif. 
CRITICAL HEAT FLUX OF SOME POLYPHENYL 
COOLANTS, by H. Lurie and J. M. Robinson. Rept. on 
Contract AT(11-1)GEN-8. 28 Sep 62, 25p. 22 refs. 


NAA-SR-Memo-7673 OTS $1.10 

Atomics International, Canoga Park, Calif. 
PROCEDURE FOR DETERMINATION OF OMRE 
COOLANT COMPONENTS BY HIGH TEMPERATURE 
GAS CHROMATOGRAPHY, by H. E. Keckler. Rept. 
on Contract AT(11-1)GEN-8. 28 Sep 62, 6p. 1 ref. 


AD- 402 891 OTS $1.10 


Washington U., Seattle. 
SOME REACTIONS OF OXYGEN DIFLUORIDE, by 
Robert A. Rhein and George H. Cady. Technical rept. 
no, 41 on Contract Nonr-477(16). 1963, 1Op. 5 refs. 


DESCRIPTORS: *Oxygen compounds, *Fluorides, 
Chemical reactions, Hydrolysis, Potassium compounds, 
Hydroxides, Halogens, Sodium compounds, Thiocyanates, 


Cyanogen, Sulfur compounds, Nitrogen compounds, 
Alkenes. 


Reactions of oxygen difluoride with the following 
substances have been studied: 40% KOH, Clg, Bro, 

Ig, ICl, NaNCS, C2N2, H2S, SO72, SOF2, NH3, 

N2H4, N2H4 *H2S04 solution, NH2OH* H2SO,4 solution, 
(CH3) 3N, Cs5H5N, C2F4, CgH4, and dioxane solution. 
In many cases the reactants formed explosive mixtures, 
In some ways the most interesting of the above reactions 


was that with iodine. A mixture of solid compounds 

was formed in which the average oxidation number of 
iodine was about four. The behavior of oxygen 
difluoride toward 40% KOH indicated that hypofluorite 
ion was not formed. It was also found that oxygen 
difluoride did not replace the hydrogen atoms in dioxane, 
when dissolved in water, by fluorine. (Author) 


Analytical Chemistry 
NLCO-866 OTS $2.60 


National Lead Co. of Ohio, Cincinnati. 
MORE EFFICIENT QUANTOMETRIC ANALYSIS 
BASED ON SIMULTANEOUS CHARGE AND READ 
(SCARFU) OPERATION, by J. W. Theiring and H. A. 
Heller. Rept. on Contract AT(30-1)1156. 21 Jan63, 24p. 


TID-17745 OTS $2.60 


Wayne State U., Detroit, Mich. 
UTILIZATION OF TRICAPRYLMETHYLAMMONIUM 
THIOCYANATE AS SELECTIVE EXTRACTION AGENT 
IN THE SPECTROPHOTOMETRIC DETERMINATION 
OF COBALT, by A, M, Wilson and O, K. McFarland. 
Rept. on Contract AT(11-1)775. [1962] 22p. 17 refs. 


Physical Chemistry 


TID-18157. OTS $3.60 


Arizona U., Tucson. 


LIGHT-INDUCED SINGLE ELECTRON TRANSFER 
REACTIONS BETWEEN CHLOROPHYLL a AND 
QUINONES IN SOLUTION. II. SOME EFFECTS OF 
NON-QUINONOID DONORS AND ACCEPTORS: RIBO- 
FLAVIN, THIOCTIC ACID AND NADH, by Gordon 
Tollin and Gisele Green. Rept. on Contract 
AT(11-1)908. 1962, 34p. 12 refs. 








TID-18063 OTS $1. 10 


Miami U., Coral Gables, Fla. 
HIGH TEMPERATURE OXIDATION OF RATE EARTH 
METALS, by Karl S. Vorres. Final technical progress 
rept. on Contract AT(40-1)2853. Jan 63, 9p. 


TID-17352 OTS $9.10 


Michigan U., Ann Arbor, 
THERMODYNAMIC FUNCTIONS AND PHASE TRAN- 
SITIONS INCLUDING FUSION FOR PERCHLORIC 
ACID, PENTAERYTHRITYL FLUORIDE AND 
TRIETHYLENEDIAMINE, by John C. Trowbridge. 
Doctoral thesis. Rept. on Contract AT(11-1)1149. 
11 Dec 62, LO8p. 46 refs, 


NCSC-2663-9 OTS $2,60 


North Carolina State Coll., Raleigh. 
STUDY OF PHASE RELATIONSHIPS IN THE U-C-O 
SYSTEM, by Robert F. Stoops and John V. Hamme. 
Annual progress rept. no. 2, on Contract AT(40-1)2663. 
Sep 62, 30p. 5 refs. 


NCSC~-2663-10 OTS $2.60 


North Carolina State Coll., Raleigh, 
URANIUM INTERSTITIAL PHASES, by Robert F. Stoops 
and John V. Hamme. Quarterly progress rept. on Con- 
tract AT(40-1)2663. Dec 62, 22p, EURAEC-531. 


TID-18198 OTS $1.60 


Purdue U., Lafayette, Ind. 
THE HYDROGEN FLUORIDE SOLVENT SYSTEM. xX. 
A POLAROGRAPHIC STUDY OF THE Cu(Hg)) - 
Cu(H20)p , by A. F. Clifford and E. L. Vetor. Rept. 
on Contract AT(11-1)620. [1962] 18p. 16 refs. 


TID-18199 OTS $1.60 


Purdue’ U., Lafayette, Ind. 
HYDROGEN FLUORIDE SOLVENT SYSTEM. XI. 
IRON PENTACARBONYL - HYDROGEN FLUORIDE 
SYSTEM AND NUCLEAR MAGNETIC RESONANCE 
STUDIES OF TRANSITION METAL CARBONYLS, by 
A. F. Clifford and M. D. Campbell. Rept. on Contract 
AT(11-1)620. [1962] 19p. 20 refs. 


TID-17746 OTS $3.60 


Wayne State U., Detroit, Mich. 
THE SOLVENT EXTRACTION OF INORGANIC IONS 
WITH SURFACE-ACTIVE AGENTS, by Arthur M. 
Wilson. Technical final rept. on Contract AT(11-1)775. 
Jan 63, 38p. 33 refs. 


EARTH SCIENCES 


PB 181551 OTS $1.75 


Aeronautical Chart and Information Center, St. Louis, 
Mo. 
GEODESY FOR THE LAYMAN, by R. K. Burkard. 
Oct 59, rev. Sep 62. 66p. Supersedes PB 161 372, 
AD-228 215, AD-273 187, and AD-284 460. 


DESCRIPTORS: *Geodesics, Textbooks, Geodetic 
data, Geodetic astronomy, Geogony. 


The basic principles of geodesy and geodetic surveying 
are presented in an elementary form. The formation 
of geodetic datums is introduced and the necessity of 
connecting or joining datums is discussed. Methods 
used to connect independent geodetic systems to a 
single world reference system are discussed. (Author) 


TID-18045 OTS $6.60 


Geological Survey, Menlo Park, Calif. 
IMPACT MECHANICS AT METEOR CRATER, 
ARIZONA, by Eugene M. Shoemaker. July 59, 65p. 


NASA N63-16718 OTS $2.60 


Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 
THE GRAVITATIONAL POTENTIAL OF A TRIAXIAL 
EARTH, by C. A. Wagner, 31 Oct 62, 30p. 9 refs. 
Mission Analysis rept. - MAR 4; NASA TM X-50031; 
NASA-X-623-62-206, 


PB 163 618 Available on loan from OTS 


Hudson Labs., Columbia U., Dobbs Ferry, N. Y. 
RESISTIVITY MEASUREMENTS ON THE OCEAN, by- 
B. J. Bloch and B. P. Fabricand. Technical rept. 
no. 68 on Contract N6onr-27135. 15 Feb 59, L5p. 

3 refs. Rept. no. CU-88-59-ONR -271-Phys; 
AD-212 537. 


DESCRIPTORS: *Ocean, *Sea water, *Resistance 
(Electrical), Electrical properties, Measuring devices 
(Electrical and Electronic), Measurement, Oceanology. 


The electrical properties of sea water are studied. In 
particular measurements of the resistivity of sea water 
using a four-point probe are described. In addition to 
open sea measurements, effort is made to obtain re- 
sistivities of wakes from various ships under different 
conditions. A description of the apparatus is included. 
(Author) 


NASA N63-18406 OTS $2.60 


Iowa State U., lowa City. 
DEFORMATION OF MAGNETIC SHELLS DURING 
MAGNETIC STORMS, by S.-I. Akesofu. Rept. on 
Grants NsG-233-62 and NsG-201-62. May 63, 29p. 
16 refs. SUI 63-16; NASA CR-50061. 
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NASA N63-18419 OTS $3, 60 

Jet Propulsion Lab, , Calif. Inst. of Tech., Pasadena, 
FREE OSCILLATIONS OF A GRAVITATING SOLID 
SPHERE, by Russell E, Carr. Rept. on Contract 
NASw-6, 25 Sept 61, 34p. 8 refs. Technical rept. 

no. 32-164; NASA CR-50654, 


NASA N63-19293 OTS $3.60 


Jet Propulsion Lab., Calif, Inst. of Tech,, Pasadena, 
THEORETICAL AND EXPERIMENTAL ASPECTS OF 
RING CURRENTS, by Edward J. Smith and Robert J. 
Mackin, Jr. Rept. on Contract NAS7-100, 1 Nov 62, 
37p. 59 refs. Technical rept. no, 32-332; NASA 
CR-50760. 


NASA N63-18859 OTS $1.60 


National Aeronautics and Space Administration, 

Washington, D. C. : nf 
STATUS REPORT ON TRAPPED ELEC TRONS FROM 
THE STARFISH HIGH ALTITUDE NUCLEAR TEST, 
7 Sept 62, 19p. NASA TM-X-50195. 


PB 163 615 OTS $1.60 

Weather Group (9th), Charleston AFB, S. C. 
SMOKE POLLUTION SOURCES AT CHARLESTON 
AIR FORCE BASE, SOUTH CAROLINA, by Timothy J. 
Conner. [1958] 19p. AD-229 636. 


DESCRIPTORS: *Smokes, *Atmospheric pollution, 
*Industries, Vision, Military facilities. 


Smoke at Charleston is a contributing factor in 40% or 
more of the fall, winter and spring visibilities below 
1/4 mile. A short investigation was made into the 
main sources, the chemical content, identifing charac - 
teristics and any peculiarities of the pollution which 
would be helpful to any forecaster, new or old. 


Physics of the Atmosphere 


NASA N63-18335 OTS $10, 50 


Geophysics Corp, of America, Bedford, Mass, 
STUDY OF WINDS, DIFFUSION, AND EXPANSION OF 
GASES IN THE UPPER ATMOSPHERE, Final rept, on 
Contract NAS5-215, Oct 62, 135p, 6 refs. GCA 
Technical rept. no, 62-13-N; NASA CR-50573, 


NASA N63-18497 OTS $2, 60 


High Altitude Engineering Lab., U. of Michigan, 
Ann Arbor, 
NEUTRAL COMPOSITION OBTAINED FROM A 
ROCKET-BORNE MASS SPECTROMETER, by 
Edward J. Schaefer and Myron H. Nichols. Rept. on 
NASA Contract NASw-138. [1962] 22p. 4 refs. 
NASA CR-50465, 
Also pub, in ARS Journal, v. 31, no. 12, Dec 61, 
p. -1773-1776. 


NASA N63-16723 OTS $4, 60 
Marshall Space Flight Center, National Aeronautics 
and Space Administration, Huntsville, Ala, 
ROOT-MEAN-SQUARE ERROR ANALYSIS FOR 
EQUATIONS IN RAWINSONDE EVALUATION PRO- 
GRAM, by Bettye Anne Case. 13 Nov 62, 42p. 18 refs. 
NASA TM X-~50000; MTP-AERO-62-82, 


NASA N63-18177 OTS $4.60 

Southwest Center for Advanced Studies, Dallas, Tex. 
DIURNAL VARIATION OF THE HYDROGEN CON- 
CENTRATION IN THE EXOSPHERE, by W. B. Hanson 
and T. N. L. Patterson. Rept. on Grant NsG- 269-62. 
22 May 63, 45p. 19 refs. NASA CR-50409. 


Seismology 


PNE-213F OTS $1.50 

Coast and Geodetic Survey, Washington, D. C. 
SEISMIC EFFECTS FROM A HIGH YIELD NUCLEAR 
CRATERING EXPERIMENT IN DESERT ALLUVIUM, 


by W. V. Mickey. Rept. on Proj. SEDAN. Feb 63, 
65p. 14 refs. NASA N63-16202. 


NASA N63-18290 OTS $3.60 


Lamont Geological Observatory, Palisades, N. Y. 
DESIGN AND CONSTRUCTION OF A LUNAR SEIS- 
MOGRAPH, by M. Ewing. Progress rept. no. 15, 


1 Jan-31 Mar 63, on Contract NASw-82. [1963] 34p. 
NASA CR-50245. 


ENGINEERING 


PB 163 617 OTS $5.60 

American Ski Co., Clare, Mich. 
SLIDING ON ICE AND SNOW, by Thomas H. 
McConica, III. Technical rept. no. 169 on Contract 
W44-109-qm-2113. Nov 49, 57p. 29 refs. AD-105 891. 


DESCRIPTORS: *Friction, *Ice, *Snow, *Skis, 
Coatings, Waxes. 


Contents: 

The sliding friction laboratory 
The mechanism of sliding 

The resistances to sliding 

Ski bases and waxes, 


NASA N63-18860 OTS $2.60 


Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 
A LINEARIZED ANALYSIS AND DESIGN OF AN 
AUTOMATIC BALANCING SYSTEM FOR THE THREE 
AXIS AIR BEARING TABLE, by Felix Zajac and David 


Small. 25 Apr 63, 29p. I-622-63-81; NASA TM 
X-50177 
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PB 163 619 OTS $2.60 
Naval Radiological Defense Lab. , San Francisco, 
Calif. 
INTERIM DESIGN AND EVALUATION OF A CON- 
TACT WATER CURTAIN, AGAINST FALLOUT, FOR 
ROOFING MATERIALS, by W. L.. Owen. 29 Nov 56, 
22p. 2 refs. Research and development technical rept. 
USNRDL-TR-123; AD-234 355. 


DESCRIPTORS: *Roofs, *Radioactive fallout, *Decon- 
tamination, Materials, Water, Radiological 
contamination. 


In an engineering scale experiment to develop a contact 
water curtain for roofing materials and to evaluate its 
capability in minimizing surface retention of contami- 
nating fallout particles, calcium sulfide was diffused 
into a fine water mist to simulate the contaminating 
fallout originating from an underwater nuclear detona- 


tion. Details of the test and its instrumentation are 
presented. Test results are discussed in terms of the 
water curtain's protective and/or decontamination 
effectiveness as affected by type and configuration of 
test surface, slope of test surface, curtain flow rate, 
and distance down slope from water curtain distribu- 
tion manifold. (Author) 


NASA N63-18322 OTS $7.60 


New Mexico U. Engineering Experiment Station, 
Albuquerque, 
AN APPROACH TO CORRELATE PULSED RADAR 
AND PHOTOGRAPHIC DATA, by Nasir Ahmed and 
W. W. Koepsel. Rept. on Grant NsG-129-61. [1960] 
7lp. 15 refs. Technical rept. no, EE-89; NAS CR- 
50536. 


Aeronautical Engineering 


PB 181540 OTS $1.00 


Applied Psychology Corp., Arlington, Va. 
THE ROLE OF VISIBLE TRAILS IN MID-AIR 
COLLISION PREVENTION. Final rept. no. 3 on Con- 
tract FAA/BRD-127. Aug 62, 32p. 11 refs. 


DESCRIPTORS: *Aviation safety, Aviation accidents, 
*Condensation trails, *Smoke signals, Clouds, Dusts, 
Aerosols, Coding, Smoke generators. 


This report summarizes that portion of a research 
program on visual mid-air collision avoidance tech- 
niques which deals with the use of intentionally gen- 
erated visible trails. The aim was to determine the 
effectiveness of such trails as conspicuity aids under 
daytime VFR conditions. Analytical review of the 
literature covers detection of various clouds, dusts, 
smokes and mists, their capability of indicating flight 
path, and their possible use with information-coding 
techniques. Technical and operational considerations in 


using trails are also considered. The evidence provides 
both favorable and unfavorable indications of the merit 
of trails as aids for lessening the likelihood of col- 
lisions. In good weather and with crossing flight paths, 
detection range is increased. Also, trails can aid 

deter mination of relative motion, and can provide coded 
information. However, some of these advantages are 


negligible for certain conditions, such as head-on 
courses, or they are of limited feasibility. Technical 
and operational disadvantages are: (a) high cost of 
installation and maintenance; (b) toxicity and other 
hazards to aircraft and communities; (c) severe weight 
requirements; and (d) unreliability of the visible signal. 
These disadvantages are great enough to preclude 
recommending a requirement that trails be generated 
for use in preventing mid-air collisions. 


NASA N63-18372 OTS $2.60 


Brown Engineering Co., Inc. , Huntsville, 
Huntsville, Ala, 
ANALYSIS OF THE TSIEN NOZZLE, by C. C. Lee. 
Rept. on Contract NAS8-2485. Feb 63, 28p, 2 refs. 
Technical note R-30; NASA CR-50411, 


AD-407 564 repriced OTS $8.10 


Eclipse Pioneer Div., Bendix Corp., Teterboro, N. J. 
STUDY PROGRAM FOR ALL-WEATHER INSTRUMENT 
LANDING SYSTEM, by J. McInerney. Final rept. 
Phase I, on Contract FAA/ARDS-572. 15 Oct 62, 89p. 
FAA Proj. 114-15. 


DESCRIPTORS: *Aircraft, *Instrument panels, 
*Display systems, *Instrument landings, Flight 
instruments, Glide path systems, Flight speed indi- 
cators, Attitude indicators, Altimeters, Course indi- 
cators, Design, Costs, Airplane landings, All-weather 
aviation. 


This report specifies recommended system concepts 
for integration of an Instrument Pane! best suited for 


monitoring an Automatic All-Weather Landing or 
conducting a manual landing in low-visibility, low- 
celling conditions, The instrument panel displays 
recommended fulfill the requirements of presenting 


all the presently. available navigation and landing air 
parameters required for this program. The detailed 
panel layouts, block diagrams depicting the system 
interconnections, price, delivery, and other pertinent 
information have been included to aid in the choice of 
the most economical and technically feasible syst« 
(Author) 


NASA N63-19858 OTS $0.75 


Langley Research Center, National Aeronautics and 

Space Administration, Langley Station, Va, 
CALIBRATIONS OF AIRCRAFT STATIC-PRESSURE 
SYSTEMS BY GROUND-CAMERA AND GROUND-RA- 
DAR METHODS, by William Gracey and Joseph W. 
Stickle, Aug 63, 30p. 3 refs, NASA TN D-2012. 


NASA N63-19169 OTS $4. 60 
Langley Research Center, National Aeronautics and 
Space Administration, Langley Station, Va, 
PROPELLER WHIRL CONSIDERATIONS FOR V/STOL 


AIRCRAFT, by Wilmer H, Reed and Robert M, Bennett. 


[1963] 4lp. 8 refs. 


For presentation at the CAL-TRECOM Symposium on 
Dynamic Loads Problems Associated with Helicopters 
and V/STOL Aircraft, Buffalo, June 26-27, 1963, 
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NASA N63-18316 OTS $2.60 

Midwest Research Inst,, Kansas City, Mo. 
UTILIZATION OF NASA-GENERATED SPACE 
TECHNOLOGY BY MIDWESTERN INDUSTRY, by 
H. M. Gadberry. Quarterly progress rept. no. 3, 
5 May-5 Aug 62, on Contract NASr-63(03). [1963], 
30p. NASA CR-50648. 


PB 163643 OTS $4.60 

Vertol [Div., Boeing Co.] Morton, Pa. 

STOL/VTOL PROPELLER STUDY - AERODYNAMIC 
ANALYSIS, by F. R. Mazzitelli, P. L. Poore, and 
C. B. Fay. Rept. on Contract AF 33(600)35021. 

Mar 58, 46p. Aerodynamic rept. VAC no. R-140; 
WADC Technical rept. 58-97; AD-151 055. 


DESCRIPTORS: *Propellers (Aerial), *Aerodynamics, 
Thrust, Loading (Mechanics), Lift, Drag, Propeller 
blades, Vertical take-off planes, Short take-off 
planes, Aeronautics, Engineering. 


In order to arrive at a satisfactory solution for the de- 
sign of a lightweight blade, it was necessary to derive 
the theory to permit the realistic calculation of coupled 
flap and lag bending moments on both the semi-articu- 
lated (flapping) and rigid (cantilever) propeller blade. 
To this end, the aerodynamic constants such as blade 
pitch, flap coefficients, and inflow terms are necessary 


for the solution of the bending moment expressions and 
thereforth are determined in this report. The conditions 
analyzed were arbitrarily selected at five positions of 
shaft tilt as being most representative for design pur- 
poses. The corresponding thrust loadings were deter- 
mined, consistent with the design Aq value of 1000 
deg-psf., and a flapping and rigid analysis was per~ 
formed to establish the flapping coefficients and blade 
pitch required. The flapping blade hinge offset was es- 
tablished by design considerations to be 5.5% of the 
propeller radius. The flapping moment of inertia was 
estimated to be 11 slug-ft~. The propeller inflow ratios 
were assumed to riangular for conditions 1 thru 4 
and uniform for condition 5. The collective pitch (@5) 
for the cantilever blade is the same as the flapping 
blade. The flap coefficient, of course, reduces to zero 
for the cantilever blade. The aerodynamic character- 


istics of both a cantilever blade and a flapping blade 
are summarized. (Author) 
PB 163 644 OTS $3.60 


Vertol [Div., Boeing Co. ] Morton, Pa. 
STOL/VTOL PROPELLER STUDY. AERO-ELASTIC 
VIBRATION ANALYSIS, by P. F. Leone. Rept. on 
Contract AF 33(600)35021. Mar 58, 32p. 4 refs. 
Dynamics rept. VAC no. 141; WADC Technical 
rept. 58-98; AD-151 056. 


DESCRIPTORS: *Propellers (Aerial), Propeller blades, 
*Aeroelasticity, Vibration, Analysis, Aerodynamics, 
Convertible airplanes, Vertica] take-off planes, 
Design, Mechanical properties, Mathematical analysis, 
Short take-off planes. 


The results of the theoretical study include the solu- 
tions for the coupled periodic flap bending and chord 
bending moment distributions along the propeller span 
for five different states during conversion and for the 
one cruise condition. Considering the flap bending and 


chord bending moments to be vectors lying in the 


chordal plane of a blade section, then by definition the 
former is parallel and the latter normal to the section 
chord line. By virtue of the assumption of an infinitely 
rigid propeller pitch control gy stem and of a fairly high 
propeller torsional natural frequency, the assumption 
being quite reasonable, no aero-elastic coupling be- 
tween flap bending and torsion is assumed. As a 
consequence, the periodic solution is limited to the 
zero, first, and second rotor harmonic fourier com- 
ponents of the forced aero-elastic response. The re- 
sults of the theoretical study also include the solutions 
for the propeller bending natural frequencies and 
amplification factors associated with each of the six 
states under study. The theoretical study employs the 
Leone-Myklestad method of rotor blade structural 
vibration analysis. (Author) 


PB 163 642 OTS $6.60 

Vertol [Div., Boeing Co. ] Morton, Pa. 
STOL/VTOL PROPELLER STUDY - SUMMARY 
REPORT, by T. Tarczynski and H. A. McCafferty. 
Final rept., June 57-Mar 58, on Contract AF 33(600)- 


35021, Mar 58, 68p. 3 refs. Summary rept. VAC 
no. R-139; WADC T; 


echnical rept. 58-96; AD-151 054. 
DESCRIPTORS: *Propellers (Aerial), *Propeller 
blades, Wood, Plastics, Glass textiles, Aerodynamics, 
Mechanical properties, Aeronautics, Design, Vertical 
take-off planes, Short take-off planes. 


The study encompasses general investigation of various 
design approaches, and aerodynamic, dynamic and 
stress analyses of the proposed design, ' This selected 
propeller blade is shown on VERTOL Drawing 063218. 
It has the following characteristics: Radius = 7.5 

feet; Chord = 13.5 inches on outboard 60% R; Weight = 
45 pounds. A propeller incorporating this blade would 
have: Diameter = 15 feet; Number of blades = 3; 


Static thrust = 5000 pounds; Life = unlimited. 


Chemical Engineering 


PB 181538 OTS $2.50 

FMC Corp., Santa Clara, Calif. 
RESEARCH ON VAPOR REHEAT AND LIQUID- 
LIQUID HEAT EXCHANGE, Rept. on Contract 14-01- 
0001-234. Sep 63, 107p. 1 ref. Saline Water Research 
and Development Progress rept. no. 78. 


DESCRIPTORS: *Sea water, *Desalinization, *Distilling 


plants, Vapors, Liquids, Heaters, Cooling, *Heat 
exchangers, Construction, Operation. 
A two column liquid-liquid heat exchanger system and a 


five stage, direct contact, vapor reheat distillation sys 
tem have progressed through design, construction, and 
initial shakedown to operation as separate units and to 
operation as a completely integrated saline water con- 
version system. Sufficient operational data have been 
obtained from both components for a preliminary pilot 
plant design. Fresh water cooler performance in the 
heat exchanger system has been satisfactory, but it is 
believed that minor changes in design will result in 
considerable improvement. The distillation systen 
has operated with only minor difficulties. 


S-11 








HW-68442 OTS $3.60 


Hanford Atomic Products Operation, Richland, Wash. 
CAC-880 Pu RECLAMATION FACILITY - Z PLANT 
GLOVE BOX DESIGN STUDY, by G. P. Kesel and 
R. C. Baker. Rept. on Contract AT(45-1)1350. 

13 Feb 61, 33p. 


NYO-1456 OTS $3, 60 


Harshaw Chemical Co., Cleveland, Ohio, 
PROGRESS REPORT FOR APRIL, 1951, by J. T. 
Pinkston and K. S, Willson, Rept. on Contract 
W7405-eng-276, 10 May 51, declassified 2 May 60. 35p. 


ARF-3187-11 OTS $5.60 


IIT Research Inst. , Chicago, Ill. 
ELECTROSTATIC CLASSIFICATION OF AIRBORNE 
PARTICLES, by G. Langer. Final rept., 16 Aug 61- 
31 Jan 63, on Contract AT(11-1)578. 31 Jan 63, 
52p. 11 refs. 


ORNL-TM-403 OTS $6.60 


Oak Ridge National Lab., Tenn. 
CHEMICAL DEVELOPMENT SECTION B, byR.E. 
Blanco. Quarterly progress rept. July-Sep 62, on 
Contract W7405-eng-26. 7 Feb 63, 63p. 21 refs. 


ORNL-TM-457 QTS $5.60 


Oak Ridge National Lab., Tenn. 
CHEMICAL TECHNOLOGY DIVISION, UNIT 
OPERATIONS SECTION, by M. E. Whatley, P. A. Haas 
and others. Monthly progress rept. Jan 61, on Con- 
tract W7405-eng-26. 25 Jan 63, 53p. 


Electrical and Electronic Engineering 


NASA N63-18861 OTS $1.60 


Antenna Lab. , Ohio State U. Research Foundation, 
Columbus. 
A PROPOSED METHOD FOR IMPROVING THE PASS- 
BAND CHARACTERISTICS OF THE PERIODIC INTER- 
FEROMETRIC MODULATOR, by Richard A. Williams. 
Rept. on Grant NsG-74-60, 1 June 63, 17p. 3 refs. 
Rept. no. 1093-15: NASA CR-50702. 


NASA N63-18360 OTS $2. 60 


Astropower, Inc., Newport Beach, Calif. 
INVESTIGATION OF ZEOLITE MEMBRANE ELEC- 
TROLYTES FOR FUEL CELLS, by A. D. Kelmers, 
A. E. Levy-Pascal and others. Quarterly progress 
rept. no. for period ending 18 Sep 62 on Contract 
NAS7-150. [1962] 27p. 7 refs. Rept. 108-Ql; NASA 
CR-50566. 


PB 181 542 OTS $1.00 


Bureau of Naval Weapons, Washington, D. C. 
THE WENNER BRIDGE, by James L. Thomas. Project 
Development Technique. BuWeps-BuShips Calibration 
Program. 23 Mar 62, 35p. Project no. 21-DT-1. 


DESCRIPTORS: *Electric bridges, Operation, Calibra- 
tion, Resistance (Electrical), Standards, *Resistors, 
*Test equipment (Electronic). 


The Wenner bridge is employed as one of the principal 
tools in the establishment and maintenance of the unit 
of electrical resistance within the Navy Calibration 
Program. It is a combination bridge which can be used 
either as a simple Wheatstone bridge or as a Kelvin 
double bridge. This paper presents working knowledge 
for the operation of the Wenner bridge. 


PB 163 591 OTS $6.60 

Case Inst. of Tech. , Cleveland, Ohio. 
VARIATIONS ON THE FIALKOW-GERST SYNTHESIS 
TECHNIQUE, by V. Prasad Kodali. Scientific rept. 
no. 1 on Contract AF 19(628)1699. Dec 62, 67p. 5 refs. 
AFCRL 62-972. 


DESCRIPTORS: *Electrical networks, Synthesis, 
*Circuits, *Functions, Equations, Mathematical 
analysis. 


The redundance of solutions characteristic of the 
Fialkow Gerst voltage transfer function three terminal 
network synthesis procedure is utilized for the purpose 
of reduction in numbers of elements. Several alterna- 
tives are discussed and minor degeneracies leading to 
a substantial reduction in complexity are pointed out. 
The Fialkow Gerst gain is maintained. 


PB 163 586 OTS $11.00 

David Sarnoff Research Center, Princeton, N. J. 
RESEARCH ON IMPROVED THERMIONIC CON- 
VERTER FOR SPACE OPERATIONS, by J. R. Fend- 
ley, K. G. Hernqvist and others. Final rept. , 

1 Jan 60-31 Dec 61, on Contract AF 19(604)6175. 


31 Dec 61, 143p. 67 refs. ARPA Order no. 185-61; 
NP- 12090. 


DESCRIPTORS: *Thermionic converters, *Space 
charges, *Cesium electron tubes, *Diodes (Electron 
tubes), *Plasma physics, Electrons, Ions, Lithium, 
Films, Metals, *Triodes, Thermionic emission, 
*Energy conversion, *Electron tubes. 


Contents: 

Space charge analysis of plasma diode 

Direct conversion of heat to electromagnetic energy 

Plasma synthesis and its application to thermionic 
power conversion 

The duo-emitter diode 

Studies of the ion emitter beta eucryptite 

Theory of ion emission from film coated metal surfaces 

Studies of the plasma triode 

Comparison of three approaches to low temperature 
thermionic power conversion 

Energy conversion techniques. 
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NASA N63-18410 OTS $6.60 


Electro-Optical Systems, Inc., Pasadena, Calif. 
FUEL CELL ASSEMBLIES, by Harvey Frank, C. W. 
Stepens, and J. Neustein. Quarterly rept. no. 1, 

10 Apr-10 July 62, on NASA Contract NAS7-100. 
10 July 62, 61p. 4 refs. EOS-3070-Q-1; 
NASA CR-50564, 


NASA N63-18492 OTS $10.10 


Electro-Optical Systems, Inc,, Pasadena, Calif. 
FUEL CELL ASSEMBLIES, by Harvey Frank, 
Quarterly rept. no. 2, 10 July-10 Oct 62, on NASA 
Contract NAS7-100, 15 Oct 62, 30p. EOS-3070-Q-~2; 
NASA CR-50565 


PB 163 651 OTS $2.60 

Electronic Defense Lab. , Mountain View, Calif. 
APPLICATION OF A TRAVELING WAVE RESONANT 
RING CIRCUIT FOR VOLTAGE BREAKDOWN TEST- 
ING OF MICROWAVE COMPONENTS, by R. Veltrop 
and W. Shelton. Rept. on Contract DA 36-039-sc- 
78281. 28 Nov 59, 2lp. 8 refs. Technical memo, no, 
EDL-M243; AD-231 853. 


DESCRIPTORS: *Microwave equipment, Test equip- 
ment, S-band, X-band, *Waveguides, *Traveling wave 
tubes, *Resonators, Circuits. 


Traveling-wave resonant-ring circuits in the S and X 
bands were constructed for use in testing the power 
handling capacity of microwave components. Advan- 
tages of this method over 2 other methods are given 
and the problems involved in the use of 2 experimental 
ring circuits are described in detail. Finally, it is 
shuwn how proper design and operating techniques can 
overcome these problems and make the traveling-wave 
resonant-ring circuit an extremely useful high-power 
test facility for microwave components. (Author) 


NASA N63-18033 OTS $1.60 


General Engineering Lab., Schenectady, N. Y. 
DEVELOPMENT OF LOW TEMPERATURE DIELEC- 
TRIC COATINGS FOR ELECTRICAL CONDUCTORS, 
by K. N. Mathes. Quarterly progress rept. no. 5 
on Contract NAs8-2442. 15 Oct 62, 17p. NASA CR-50338 


NASA N63-19204 OTS $1.60 


Jet Propulsion Lab., Calif, Inst. of Tech,, Pasadena, 
GEAR EQUIPMENT OF DSIF ANTENNAS, by 

W. C. Robinette, Rept. on Contract NAS7-100, 

15 Mar 63, 19p, Technical memo no, 33-126; 

NASA CR-50574, 


NASA N63-18485 OTS $2.60 

Jet Propulsion Lab, , Calif. Inst. of Tech,, Pasadena. 
A NEW HORN ANTENNA WITH SUPPRESSED SIDE- 
LOBES AND EQUAL BEAMWIDTHS, by P. D. Potter. 
Rept, on NASA Contract NAS7-100, 25 Feb 63, 2Ip. 

19 refs, JPL TR-32-354; NASA CR-50625, 


NASA N63-19201 OTS $8.60 

Jet Propulsion Lab,, Calif. Inst. of Tech,, Pasadena, 
SPACE PROGRAMS SUMMARY NO, 37-21, VOLUME 
Ill, FOR THE PERIOD MARCH 1, 1963 TO 
APRIL 30, 1963, THE DEEP SPACE INSTRUMENTA- 
TION FACILITY. Rept on Contract NAS7-100, 

31 May 63, 9lp. refs. NASA CR-50763. 


PB 163 639 OTS $12.00 


Microwave Lab., Stanford U., Calif, 
COUPLING OF MULTIPLE-CAVITY SYSTEMS, by 
M. A, Allen, Technical rept. on Contract N6onr-25123. 


Apr 59, 168p. 17 refs. M. L. rept. no. 584, 
AD-215 455. 


DESCRIPTORS: *Cavity resonators, *Traveling wave 
tubes, Waveguide slots, *Waveguide couplers, Electron 
beams, Electric fields, Design, Mathematical analysis. 


Cavity resonators, coupled together by various methods, 
were used as circuits in a number of high-power TWT. 
The resonators are coupled together in a long array with 
a means provided for an electron beam to pass through 
a region of strong longitudinal electric field, Work is 
concerned primarily with the type of coupling obtained 
through long resonant slots. In particular, new types of 
structures which employ slots of lower resonant fre- 
quency than the uncoupled cavities are considered, and 
it is shown that they have very large bandwidths and 
high impedance, and are therefore desirable circuits 
for use in wide-band high-power TWT. An electromag- 
netic field theory is given which successfully predicts 
the important propagation characteristics of these 
structures, It is shown how the quantity E“(O)/W for 
the structures may be evaluated, where E(O) is the 
value of the longitudinal component of the electric field 
on the axis, and W is the energy stored per periodic 
length. With this information, the usefulness of the 
structures are traveling-wave tube circuits may be 
assessed, (Author) 


PB 163 624 OTS $1.60 
Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia, 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by Francis T. Nicholson, Progress rept. 
no, 26, 1 July-30 Sep 52, on Contract NObsr-491 28, 


15 Oct 52, 15p. 1 ref. Research Div, rept. no, 53-12; 
AD-207 126 


DESCRIPTORS: *Noise (Radio), *Signal-to-noise ratio, 
Measurement, Communication systems, Teletype 
systems, Thyratrons, Pulse modulation, Noise 


analyzers, Measuring devices (Electrical and 
Electronic), 


A theoretical analysis and an experimental investigation 
have been performed to determine the manner in which 
pulse-modulated fluctuation noise (such as occurs for 
corona resulting from a,c. applied voltages) depends 
upon the bandwidth of the measuring instrument and the 
duty cycle of the noise pulses, Both theoretical and 
experimental results of studies of interference effects 
have been obtained for the video-operated Bicom 
(Binary Communication system) and teletype systems, 
In its present state the 6D4 thyratron noise source has 
a total output of greater than 12 volts r.m.s, over a 

30 kc passband, (See also PB 107 597) 
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Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia, 
INVESTIGATIONS OF THE MEASUREMENT OF NOISE, 
by Francis T, Nicholson and David Joseph, Progress 
rept, no, 27, 1 Oct-31 Dec 52, on Contract 
NObsr 49128, 15 Jan 53, 50p. 15 refs, Research Div, 
rept, no, 53-22; AD-29 725, 


DESCRIPTORS: *Noise (Radio), Sources, Noise ana- 
lyzers, Meters, *Electrical corona, Circuits, Cali- 
bration, Measuring devices (Electrical and Electronic), 
Tests, Measurement, *Radio interference, 


Progress is reported on studies of interference effects, 
noise sources, loop calibration, and composite noise 
meter detector, The study of the characteristics of 
corona noise was completed and a final report of this 
work is included which discusses corona sources, ex- 
perimental conditions, electrical circuits, needle to 
plane corona, wire to plane corona, and wire to wire 
corona, (See als PB 163 624) 


PB 163 626 OTS $1.10 


Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia. 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by Francis T. Nicholson. Progress rept. 
no, 28, 1 Jan-31 Mar 53, on Contract NObsr 49128. 
15 Apr 53, 9p. Research Div. rept. no, 53-32; 
AD-29 726. 


DESCRIPTORS: *Radio interference, *Noise (Radio), 
Frequency modulation, Oscilloscopes, Measurement. 


Tests on the Bicom were completed for both AM and FM 
operation, Work aimed at determining the validity of 
the transmission line method of generating a standard 
field was continued. An analysis was made of the 
problem of determining rectification efficiency, as- 
suming the exponential diode characteristic, for sinus- 
oidal, and rectangular pulse, modulated sine waves. 
(See also PB 163 625) 


PB 163628 OTS $10.10 


Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia, 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by R. S, Berkowitz, A. Eckersley and others. 
Progress rept. no, 29, 1 Apr-30 June 53, on Contract 
NObsr 49128, 15 July 53, 12ip. 10 refs. Research Div. 
rept. no. 54-04; AD-29 727. 


DESCRIPTORS: *Noise (Radio), *Radio interference, 
Sources, Noise analyzers, Meters, Communication 
systems, Measuring devices (Electrical and Electronic), 
Teletype systems, Transmission lines, Calibration, 
Radiofrequency, *Loop antennas, Errors. 


Theoretical studies of loop calibration were continued, 
and some experimental work was completed on the 
transmission-line method of loop calibration, Retarda- 
tion effects at HF and the effect of wall conductivity at 
LF limited the usefulness of the expression which was 


previously obtained for the field, Theoretical studies 
were devoted to the determination of the extent to which 


the expression would be usabie for computing the field 


‘within a given accuracy; the frequency range studied was 


15 kc - 25 mc. A method was developed to estimate the 
error at the HF end of the range; analysis at the LF end 
of the range indicated that, as long as the enclosure was 
an effective shield, the error was small. The quasi- 
stationary solution was considered applicable, without 
excessive error, in situations similar to those en- 
countered in a screen room, Experimental studies con- 
sisted of measuring the sensitivities of 2 loop antennas; 
above 12.5 mc, a departure from the expected behavior 
was observed. Results of interference-effect studies 
are discussed; recommendations are given. Progress is 
reported on (1) error probabilities as a measure of 
interference effect for AM and FM transmission and 

(2) teletype experiments which allowed the determination 
of interference effect as a function of the amplitude of 
interference of sine-wave, random, or impulse-type 
interference. (DDC abstract) (See also PB 163 626) 
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Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia. 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by A. Eckersley and P. R. Gyllenhaal. Prog- 
ress rept. no. 30, 1 July-30 Sep 53, on Contract 
NObsr-49129. 15 Oct 53, 17p. Research Div. rept. 
no. 54-16; AD-29 728. 


DESCRIPTORS: *Noise (Radio), *Radio interference, 
Circuits, Noise analyzers, Meters, Communication 
systems, Tests. 


Experimental work was continued on the balanced AM 
system in order to obtain closer agreement with theo- 
retical results; simple noise sources were used, and 
the data were concentrated in the threshold region to 
avoid overloading. Noise-mixture studies were initiated, 
and preliminary results were obtained with the FM 


system for random- and impulsive-type interference of 
varying percentage mixtures, The relationship between 
interference effect on communication system and the 
indications of detector circuits in the presence of the 
interference are discussed. A detector circuit for 
indicating the interference effect of noise must be able 
(1) to compensate for the different threshold effects of 
random and impulse noise and (2) to take into account 
the normalization of impulse noise. The solution of the 
problem of rectification of the sinusoidally modulated 
sine waves by an exponential diode was not rapidly con- 
vergent; some manipulation permitted a rapidly con- 
verging solution, and good agreement was then obtained 
with experimental data. Performance-test results are 
reported for an AN/URM-17 meter.. A composite 
noise-meter detector, which was tested, is described, 
(DDC abstract) (See also PB 163 628) 


PB 163629 OTS $4.60 


Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia. 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by A. Eckersley and P. R. Gyllenhaal. Prog- 
ress rept. no. 31, 1 Oct-31 Dec 53, on Contract 
NObsr 49128. 15 Jan 54, 40p. Research Div. rept. 
no. 54-28; AD-29 729. 
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DESCRIPTORS: *Noise (Radio), *Radio interference, 
Communication systems, Circuits, Detection, Noise 
analyzers, Meters, Measuring devices (Electrical 
and Electronic), Measurement, Tests. 


The apparatus constructed for obtaining amplitude- 
probability distributions is described; the threshold 
value of the counting apparatus was found to be 75 mv. 
The operation of the apparatus was checked by taking a 
distribution of constant-amplitude pulse noise; a distri- 
bution with a sharp spike at peak value (zero elsewhere) 


was obtained. A symmetrical distribution about the 
quasi-peak was shown for random noise, and a less 
symmetrical distribution was observed with commuta- 
tor noise. The ignition noise gave a distribution skewed 
toward the peak, indicating large pulses of widely vary- 
ing peaks; and the Purdue impulse generator showed a 
small variation in peak values. The test equipment used 
in making composite noise-meter detector measure- 
ments is essentially the same as that used for deter- 
mining amplitude distributions; test descriptions are 
included. Detector-circuit analysis was continued with 
work on exponential-diode characteristics in relation to 
the usual conditions in slide-back circuits. Some 
significant conclusions, which were experimentally 
verified, are ciscussed with regard to the accuracy of 
slide-back circuits. A study was made of the response 
of discontinuous linear circuits to CW, modulated CW, 
and pulsed CW with various pulse envelopes. Progress 
is reported on performance tests of the AN/URM-17, 
the composite noise detector, and impulse-calibrator 
tests. (DDC abstract) (See also PB 163 627) 
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Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia. 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by Alfred Eckersley and Pietro P. Lombardini. 
Progress rept. no. 32, 1 Jan-31 Mar 54, on Contract 


NObsr 49128. 15 Apr 54, 30p. Research Div. rept. 
no. 54-36; AD-36 882. 


DESCRIPTORS: *Noise (Radio), *Radio interference, 
Circuits, Noise analyzers, Meters, Measuring 
devices (Electrical and Electronic), Tests. 


A description is given of the AN/URM-17 circuit, along 
with a detailed account of the meter performance when 
impulsive inputs were used. A lack of correspondence 
was observed between scale indication and the relative 
pulse input when the quasi-peak detector was in use. 
Experimental data indicated that this positive-curvature 
effect was attributable to the nonlinear behavior of the 
gain-controllea (tourth) stage. The type of overshoot 
which occurred in the third stage when the bias on this 
stage was large could contribute to an over-all positive- 
curvature effect. The effects contributing to positive 
curvature involved large bias on the tubes where they 
originated. Large bias on the fourth stage was obtained 
in 1 tube with the AGC system in use with the URM-17. 
The operation of tubes in a regior. where the transcon- 
ductance was a rapidly varying function of bias caused 
objectionable nonlinearity. In order to dispose of the 
causes of the inaccuracies, recommendations are made 
for (1) applying the AGC to 2 stages, preferably low- 
level ones, and (2) arranging the CAL control (the 
manual adjustment of the IF gain in the third stage) to 
operate on lower-level stages or to prevent nonlinear 
operation of any of the fixed-gain stages. (DDC ab- 
stract) (See also PB 163 629) 


PB 163631 OTS $4.60 
Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia. 
INVESTIGATIONS OF THE MEASUREMENTS OF 
NOISE, by Alfred Eckersley and David B. Geselowitz. 
Progress rept. no. 34, 1 July-30 Sep 54, on Contract 
NObsr 49128. 15 Oct 54, 47p. 3 refs. Research Div. 
rept. no. 55-00; AD-54 517. 


DESCRIPTORS: *Noise (Radio), *Radio interference, 
Circuits, Noise analyzers, Meters, Measuring devices 
(Electrical and Electronic), Tests. 


Progress is reported on performance tests on AN/URM- 
47, 1.F. and detector circuits of PRM-1, detector 
circuit analysis, I. F. overload factor, loop sensi- 
tivity, and studies of interference effect (objective 
noise measurement). Also included is the report: Re- 
sponse of an ideal noise meter to continuous sine wave, 
recurrent impulses ®»c random noise. (See also 

PB 162 628) 
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Moore School of Electrical Engineering, U. of 
Pennsylvania, Philadelphia, 
INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE, by Alfred Eckersley, Hans S. Gruenberg and 
others. Progress rept., no. 35, 1 Oct-31 Dec 54, on 
Contract NObsr 49128. 15 Jan 55, 84p. 5 refs. Moore 
School rept. no. 55-13; AD-54 516. 


DESCRIPTORS: *Noise (Radio), *Radio interference, 
Circuits, *Loop antennas, Coaxial cables, Noise 


analyzers, Meters, Measuring devices (Electrical and 
Electronic), Tests. 


The report includes: 

Performance tests on AN/URM-47 

Loop sensitivity in the URM-6 and PRM-1 

Tests on loop antenna 91077-2 

Directivity patterns of loop antennas used with the PRM-1 

Progress is also reported on coaxial cable shielding, 
TS-587/U modification, and studies of interference ef- 


fect (objective noise measurements). (See also 
PB 163 631) 
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New York U. Coll. of Engineering, N. 
SYNCHRONIZATION OF DECISION pERBACK SATEL- 
LITE TELEMETRY SYSTEMS, by Bernard Harris and 
Robert Sommer. Technical memo no, 8 on Contract 
NAS5-408. 21 Mar 61, 7p. NASA CR-50610. 


OTS SB-405, revised $0.10 


Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 
RELIABILITY AND QUALITY CONTROL. Sep 62, 36p. 
748 refs. OTS Selective Bibliography SB-405, rev. 


DESCRIPTORS: *Reliability (Electronics), *Quality 
control, *Bibliographies, Human engineering, 
Statistical processes, Mathematical models. 
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Lists 748 reports and translations added to the OTS 
collection during the period 1950 through September 
1962. Covers research on system reliability studies, 
predicting reliability, environmental experiments and 
testing, human factors in reliability, statistical] tech- 
niques and mathematical models, reliability of ground 
electronic equipment and other devices. Also includes 
quality control for complex items, continuous quality 
control sampling, statistical methods for quality con- 
trol among other subjects. (Author) 


NYO-10078 OTS $1.60 


Radio Corp., of America, Lancaster, Pa. 
RESEARCH AND DEVELOPMENT OF A LARGE DE- 
MAGNIFYING IMAGE INTENSIFIER, by R. D. 
DesRochers and A, L. Morehead. Quarterly progress 
rept. no. 3, 1 Apr-30 June 62, on Contract 
AT(30-1)2840. 13 July 62, Lip. 


SCTM-100-62-81 OTS $2.60 


Sandia Corp. , Albuquerque, N. Mex. 
CHARACTERISTICS OF THE LINEAR VARIABLE 
DIFFERENTIAL TRANSFORMER GAGE HEAD, by 
C. Furnberg. Rept. on Contract AT(29-1)789. 

Dec 62, 21p. 1 ref. 


SCR-589 OTS $1.10 


Sandia Corp., Albuquerque, N. Mex. 
THE EFFECTIVE HALF-LENGTH OF CYLINDRICAL 
ANTENNAS LESS THAN 1.3 WAVELENGTHS LONG 
WITH TABLE, by C. W. Harrison, Jr. Nov 62, 8p. 


SCTM-39-62(25) OTS $1.10 


Sandia Corp., Albuquerque, N. Mex. 
ELECTRONIC SHAPING, by W. D. Raburn. Rept. on 
Contract AT(29-1)789. Aug 62, 1Op. 


SCR-590 OTS $3.60 


Sandia Corp., Albuquerque, N. Mex. 
MONOPOLE WITH INDUCTIVE LOADING, by C. W. 
Harrison, Jr. Nov 62, 34p. 6 refs. 


PB 163 638 OTS $9, 60 


Stanford Electronics Labs,, Stanford U., Calif. 
THE DESIGN, PHYSICAL REALIZATION, AND TRAN: 
SILENT BEHAVIOR OF DOUBLE-TUNED AMPLIFIERS 
OF ARBITRARY BANDWIDTH, by Malcolm M, 
McWhorter, Technical rept. no, 58 on Contract 
‘N6onr 251, Task 7, 9 Feb53, 118p. 48 refs, AD-4318. 


DESCRIPTORS: *Amplifiers, *Band-pass amplifiers, 
*Tuned amplifiers, Design, Transients, Circuits, 
Analog systems, 


An experimental study of new synthesis techniques re- 
sulted in a stagger-tuned, double-tuned amplifier which 
has a center frequency of 30 mc, an 18, 2-mc bandwidth, 
a maximally flat gain characteristic, and a midband 
gain of 43,2 db, An exact low-pass to band-pass trans- 
formation was employed which permits utilization of 
both double-tuned interstages and staggering techniques, 


The design, tuning, and limitations of the physical net- 
works to produce such an amplifier are discussed to- 
gether with the measured characteristics of the experi- 
mental amplifier. The staggering technique permits 
cascading stages without narrowing the over-all band- 
width, An amplifier was designed without staggering to 
obtain a comparison of staggered and nonstaggered 
double-tuned amplifiers, Methods of obtaining the tran- 
sient response are reviewed, and the need for a simple 
method of obtaining the transient response is demon- 
strated, An analog circuit containing only single-tuned 
RLC and RC circuits is described, The analog has the 
advantages of precision and ease of tuning, The results 
obtained from the analog are oscillograms which show 
the envelope of the transient response of 2, very~wide- 
band, stagger-tuned, double-tuned amplifiers. The 
analog can also be used to measure the rejection of 
transient signals with carrier frequencies outside of the 
pass band of the analog, Results of measurements of 
the transient selectivity are included, (DDC abstract) 


AD-289 510 OTS $11.00 

Stanford Electronics Labs., Stanford U., Calif. 
INVESTIGATION OF RUBY -OPTICAL-MASER 
CHARACTERISTICS USING MICROWAVE PHOTO- 
TUBES, by B. J. McMurtry. Rept. on Contracts 
DA 36-039-sc-85387 and AF 49(638)660. July 62, 150p. 
53 refs. Technical rept. no. 177-3; SEL-62-097. 


DESCRIPTORS: *Masers, *Lasers, *Ruby, *Photo- 
tubes, *Microwave equipment, *Photomultipliers, 
*Cavity resonators, *Travelling wave tubes, Light 
communication systems, Broadband, Optics, *Inter- 
ferometers, Oscellation, Fluorescence, Noise, S band, 
X band, Low temperature research, Electron guns. 


This report is concerned with the photoelectric mixing 
of optical signals separated by a microwave frequency. 
This process is shown to have important applications, 
both in broadband optical communications and in the 


spectroscopy of optical masers (lasers). Two major 
topics are discussed, The first has to do with improve- 
ments and innovations in the demodulation of broadband- 
modulated light. The second topic is the application of 
this method of photoelectric mixing to the study of the 
ruby laser. 


PB 163637 OTS $6.60 


Stanford Electronics Labs., Stanford U., Calif. 
A TRAVELING-WAVE ELECTRON DEFLECTION 
SYSTEM, by Richard C. Honey. Technical rept. no. 63 
on Contract N6onr 251, Task 7. 1 May 53, 67p. 
21 refs. AD-12 598. 


DESCRIPTORS: *Oscilloscopes, *Cathode ray tubes, 
*Traveling wave tubes, *Electron beams, Deflection, 
Electric fields. 


A detailed study is made of a slow-wave structure 
whose transverse electric fields may be utilized for 
deflecting an electron stream. It is a special case of 
parallel zig-zag lines since it does not propagate a 
mode whose transverse electric fields are zero along 
the plane of symmetry. The phase velocity of such 
lines as a function of frequency is determined both theo- 
retically and experimentally for a wide range of geo- 


metries. A theoretical analysis of the interaction of 
electrons with purely transverse fields is included 
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which takes into account the deflection occurring within 
the deflection space as well as within the drift space. 
The results are applied to traveling-wave structures, 
and the electron velocities are determined which pro- 
duce the maximum deflection as a function of frequency, 
phase velocity, and geometry of structure and drift 
space. A tube utilizing a zig-zag line deflection struc- 
ture 9 in. long was built and its phase velocity meas- 
ured from 100 to 2700 mc. The tube exhibited a maxi- 
mum sensitivity of over 1 mm total deflection for an 
input power 20 db below 1 mw. The deflection sensi- 
tivity is discussed from several theoretical viewpoints. 
A matching section tapering from coaxial line to line- 
over-plane transmission line is described in detail. It 
is concluded that such zig-zag line structures, in either 
the form of a line over a plane or of parallel lines, 
show promise for use in traveling-wave deflection 
devices. (DDC abstract) 


NASA N63-18049 OTS $1.10 


Stanford Research Inst., Menlo Park, Calif. 
DEVELOPMENT OF HIGH ENERGY BATTERIES, by 
E. F. Duffek. Quarterly progress rept. no. 4, 

1 July-30 SRI Proj. no. Su-3045; Sept 60, on Contract 
NASw-111, 27 Mar 61, 4p. NASA CR-50130. 


NASA N63-17140 OTS 1.8 


Stanford U., Calif, 

ENHANCED ULTRAVIOLET OUTPUT FROM DOUBLE- 
PULSED FLASH LAMPS, by J. L. Emmett and 
A. L. Schawlow, Rept. on NASA Grant NsG-331-63. 
[1963] 12p. 1 ref, NASA CR-SO175. 


Ordnance, Missiles, and Satellite Vehicles 


NASA N63-16028 OTS $14.50 


General Dywamics/Astronautics, San Diego, Calif, 
STUDY OF PRINCIPLES OF METEROID PROTEC- 
TION, by R. F. Rolsten, H. H. Hunt, and J. N, 
Wellnitz. Rept. on NASA Contract NAS8-875. Apr 62, 
212p. 72 refs. AE62-0413, 


NASA N63-18390 OTS $6.60 


General Electric Co., Schenectady, N. Y. 

DESIGN CRITERIA FOR ZERO-LEAKAGE CON- 
NECTORS FOR LAUNCH VEHICLES. VOLUME I, 
SUMMARY, CONCLUSIONS, AND DESIGN EXAMPLES, 
by T. P. Goodman. Interim rept., Mar 62-Feb 63, on 
Contract NAS8-4012. 15 Mar 63, 65p. 15 refs. 

NASA CR-50557. 


NASA N63-18159 OTS $11.00 

General Electric Co., Schenectady, N. Y. 

DESIGN CRITERIA FOR ZERO-LEAKAGE CON- 
NECTORS FOR LAUNCH VEHICLES, VOL. 3 - 
SEALING ACTION AT THE SEAL INTERFACE, by 
Forrest O. Rathbun, Jr. Final rept., Mar 62-Feb 63, 
on Contract NAS8-4012. 15 Mar 63, 147p. refs. 
NASA CR-50559. 


NASA N63-18323 OTS $10. 10 


General Electric Co., Schenectady, N. Y. 
DESIGN CRITERIA FOR ZERO-LEAKAGE CON- 
NECTORS FOR LAUNCH VEHICLES, VOLUME 6 - 
ENVIRONMENTAL EFFECTS, by S. Levy. Final rept. , 
Mar 62-Feb 63, on Contract NAS8-4012. 15 Mar 63, 
130p. 13 refs. NASA CR-50562. 


AD-277 806 OTS $15.00 

General Electric Co. , Schenectady, N. Y. 
RESEARCH AND FEASIBILITY STUDY OF CONTROL 
LOGIC TECHNIQUES FOR SPACE VEHICLE ATTI- 
TUDE CONTROLS, by L. R. Fenzel, K. C. Nichols, 
and L. R. Wood. Final rept., 15 Feb-15 Nov 61, on 
Contract AF 33(616)7871. Apr 62, 226p. 28 refs. 
ASD-TDR-6276; NASA N62-13881. 


DESCRIPTORS: *Spacecraft, *Attitude control systems, 


*Computer logic, Flight simulators, *Control simula- 
tors, Analog computers. 


The prime objectives of this program were to study 
space vehicle attitude control logic techniques, deter- 
mine the feasibility of their use in the field of space 
vehicle control, and establish design criteria for their 
mechanization. Two self-adaptive logic techniques 
were studied, one based on past history information 
obtained outside of the limit cycle boundaries and the 
other based on past history information derived within 
the limit cycle boundaries. The feasibility of both 
techniques to produce stable and economical attitude 
control systems has been established through analysis 
and computer studies. One system was mechanized and 
successfully "flown" on a single-axis space vehicle 
simulator. Both of the reported techniques appear to 
have equal control potential in that both are stable with 
a liberal parameter tolerance and both require’no 
direct error rate information and only null type position 
information. The highly invariant and easily handled 
parameter, time, furnishes all additional inputs 
necessary to apply the logic. Design criteria for 
arriving at optimum controls using either of the logic 
techniques have been developed, and the actual mechani- 
zation is described and discussed. (Author) 


NASA N63-19735 OTS $0.50 


Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 
THE EFFECT OF SOLAR RADIATION PRESSURE ON 
THE SPIN OF EXPLORER XII, by F. V. Fedor, 
Aug 63, 16p. 5 refs. NASA TN D-1855. 


NASA N63-18601 OTS $22, 25 
Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md, 
PROCEEDINGS OF THE NIMBUS PROGRAM REVIEW 
[HELD AT VALLEY FORGE, PA, ] 
NOVEMBER 14-16, 1962, by Harry Press. [1962] 
405p. 11 refs. NASA TM X-SO151; NASA X-650-62- 226; 
.includes NASA N63-18602-18622, 








NASA N63-19783 OTS $2.60 


Jet Propulsion Lab., Calif. Inst. of Tech,, Pasadena. 
DEVELOPMENT OF THE MIDCOURSE TRAJECTORY- 
CORRECTION PROPULSION SYSTEM FOR THE 
RANGER SPACECRAFT, by Donald H. Lee. Rept. on 
Contract NAS7-100, 15 Mar 63, 25p. 10 refs. Techni- 
cal rept. no. 32-335; NASA CR-50727. 


NASA N63-18032 OTS $1.60 


Jet Propulsion Lab. , Calif. Inst. of Tech., Pasadena. 
SELECTION OF POLYMERIC MATERIALS FOR 
SPACECRAFT APPLICATION, by R. A. Boundy. Rept. 
on Contract NAS7-100. 15 Oct 62, 20p. 5 refs. 
Section rept. no. 353-1. 


NASA N63-19787 OTS $3.60 


Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena. 
SYNCOM I IGNITER SQUIB DEVELOPMENT AND 
QUALIFICATION, by M. Joseph Cork. Rept. on 
Contract NAS7-100. 3 June 63, 40p. 2 refs. Technical 
rept. no. 32-444; NASA CR~-50779. 


TID-18041 OTS $4, 60 


Los Alamos Scientific Lab,, N. Mex. 
STRETCH BKW-- A CODE FOR COMPUTING THE 
DETONATION PROPERTIES OF EXPLOSIVES, by 
Charles L, Mader, Rept, on Contract W7405-eng-36. 
1l Dec 62, 48p, 3 refs. GMX~-2-R-62-3, 


NASA N63-16801 OTS $15.00 
Marshall Space Flight Center, National Aeronautics 


and Space Administration, Huntsville, Ala. 
PROGRESS REPORT NO, 3 ON STUDIES IN THE 


FIELDS OF SPACE FLIGHT AND GUIDANCE THEORY 


15 Jun-20 Dec 62, by E. D. Geissler. 6 Feb 63, 226p. 
58 refs. MTP-AERO-63-12; NASA TM X-50077. 


PB 163 647 OTS $14.00 


Motorola, Inc., Scottsdale, Ariz. 


AUTOMATIC PLOT OF ELECTRONIC WEAPON INFOR- 
MATION STUDY. VOLUME II. EMITTER MOVEMENT 


SHEETS. Final rept., 1 Mar-15 Dec 59, on Contract 


DA 36-039-sc-80002, Mar 60, 205p. Rept. no. USAEPG 


SIG 902-20; AD-248 018. 


DESCRIPTORS: *Data processing systems, *Display 
systems, *Armed forces operations, *Electromagnetic 


warefare, Weapons systems, Tracking, Radar jamming, 


Radio jamming. 


The emitter movement sheets are a record of the data 
used to supply information for the production of the 
scenario tape described in the first volume. 


NASA N63-18405 OTS $1.60 


National Aeronautics and Space Administration, 
Washington, D, C, 
CHRONOLOGY OF MAJOR NASA LAUNCHINGS, 
Historical rept. no. 8, 1 Oct 58-31 Dec 62. Jan 63, 
13p. NASA TM X-50133. 


NASA N63-19610 OTS $0.50 


National Aeronautics and Space Administration, 
Washington, D. C. 
IMPORTANT STRUCTURAL RESEARCH PROBLEMS 
FOR THE SUPPORT OF FUTURE SPACE MISSIONS, 
by Lewis H. Abraham, Aug 63, 19p. NASA TND-2059. 


NASA N63-11137. GPO $1.50 


National Aeronautics and Space Administration, 
Washington, D. C. 
PROCEEDINGS OF THE SECOND NATIONAL CON- 
FERENCE ON THE PEACEFUL USES OF SPACE, 
SEATTLE, WASHINGTON, MAY 8-10, 1962. Nov 62, 
272p. NASA SP-8; Includes NASA N63-11138-11159. 


NASA N63-15390 OTS $2.60 


Northrop Space Labs. , Hawthorne, Calif. 
HYPERVELOCITY PUNCTURING OF SELF-SEALING 
STRUCTURES, by Philip J. D'Anra. Rept. on Contract 
NASr-102. Mar 63, 29p. 5 refs. Technical memo 
no. 63-53. Presented at the 6th Hypervelocity Impact 
Symposium, Cleveland, Ohio, 2 May 63. 


NASA N63-18867 OTS $2.60 


Northrop Space Labs., Hawthorne, Calif, 
SELF-SEALING SPACECRAFT STRUCTURES IN THE 
METEOROID ENVIRONMENT, by James J. Piechocki. 
Rept. on Contract NASr-102, Apr 63, 26p. 16 refs. 
NSL 63-64; NASA CR-50000, 


Presented at the Second Manned Space Flight Meeting 
of AIAA, Dallas, Texas., Apr. 1963, 


PB 163 633 OTS $12.50 


Ordnance Mission, White Sands [Missile Range] 

N. Mex. 
PROCEEDINGS OF FIRST FLIGHT SIMULATION 
SYMPOSIUM, 14-16 NOVEMBER 1956. Sep 57, 175p. 
27 refs. WSPG Special rept. 9; AD-143 964, 


DESCRIPTORS: ‘*Conferences, *Flight, *Simulation, 
Test facilities, *Guided missile simulators, Mathe- 


matical models, Digital computers, Control simulators, 


Equations of motion, Digital differential analyzers, 
*Reactor operation, Analog computers, Errors, 


Imput-output devices, Radar target position simulators, 


*Flight simulators. 


Contents: 

Mathematical vs. physical simulation 

Ship motion simulator 

Some recent development in real-time digital 
simulation and contro] 

Simulation analysis technique 

Coordinate systems and methods of coordinate trans- 
formations for dimensional flight equations 

Simulation techniques for nuclear reactor studies 

Some simulation problems under study at the National 
Bureau of Standards 

Combined use of digital and analog simulation 

Error analysis of analog multipliers 

Requirements for simulation of complex control 
systems 
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An automatic digital input-output system for analog 
computers 

Dynamic system synthesizer 

Low frequency cummulative distribution analyzer 

A realistic radar simulator 

Solution of large problems at Project Cyclone 

Real-time flight performance analysis 

WADC'S new large analog computer 


PB 163579 OTS $1.60 


Space Technology Labs., Inc., Los Angeles, Calif. 
GENERALIZED MISSILE DYNAMICS ANALYSIS. 
Ill. AERODYNAMICS, by J. W. Miles and Dana Young. 
[Rept. on Contract AF 04647)165]. 7 Apr 58, 15p. 
3 refs. Rept. no. EM 8-9; GM-TR-0165-00360. 


DESCRIPTORS: *Guided missiles, Engineering, *Dy- 
namics, *Weapon systems, *Aerodynamics, Trajecto- 
ries, Equations, Numerical analysis. 


The aerodynamic forces acting on a missile in conse- 
quence of small perturbations from a prescribed tra- 
jectory are calculated on the basis of slender body 
theory and piston theory. The former theory is ap- 
plied, in some detail, to the specific example of 
Generalized Missile Dynamics Analysis, II - Equations 
of Motion, (PB 163 578) 


FOOD, HANDLING, AND PACKAGING 
EQUIPMENT 


Food 


Pk 163 526 OTS $1.60 


Little, Arthur D., Inc,, Cambridge, Mass. 
SURVEY OF MODEL BROWNING SYSTEMS FOR 
BREAD AROMA COMPONENTS, by John H, Moriarty. 
Progress rept. no, 3, 23 May-23 June 59, on 
Contract DA 19-129-qm-1292, 22 July 59, 19p, 

File no, C-320; AD-233 228, 


DESCRIPTORS: *Bread, *Odors, *Taste, Condensation 
reactions, *Amino acids, *Leucine, *Sucrose, *Ara- 
binose, Yeasts, Bakery products, 


Evaluation of aromas of the condensation products, re- 
sulting when sucrose, rhamnose and arabinose were 
reacted separately with 10 amino acids were conducted, 
In all cases the reactions were carried out at 150°C 
incubation temperature and in distilled water and buffer 
solutions of ph 8 and ph 6, The amino acids used were 
selected on the basis of prior experience as being most 
likely to produce breadlike aromas when combined with 
the above sugars, Findings indicate that bread-type 
character notes appeared in the aromas to various ex- 
tents when these sugars were reacted with glycine, 
alanine, valine, leucine, isoleucine, proline, threonine, 
arginine, histidine and cystine, Those systems which 
produce the most outstanding bread-type aromas in- 
Cluded leucine-sucrose, leucine-rhamnose and leucine- 
arabinose, and valine-sucrose and valine-arabinose, 

In addition, meaty type aromatics were noted when 
cystine was reacted with each of the three sugars, 
(Author) (See also PB 163 525) 


PB 163 527 OTS $2, 60 


Little, Arthur D,, Inc,, Cambridge, Mass, 
SURVEY OF MODEL BROWNING SYSTEMS FOR 
BREAD AROMA COMPONENTS, by John H, Moriarty. 
Phase rept, no, 4, 23 Sep 58-23 Sep 59, on 
Contract DA 19-129-qm-1292, 5 Nov 59, 22p, File 
no, C-320; AD-237 440, 


DESCRIPTORS: *Bread, *Odors, *Taste, “Condensation 
reactions, *Amino acids, Leucine, Arginine, Histidine, 
Ribose, Dextrins, Xylose, *Dry food mixes, Yeasts, 
Bakery products, 


Aromas of browning systems comprised of ribose and 
10 selected amino acids, and systems comprised of 
xylose and mixed dextrins with leucine, arginine, and 
histidine were studied, All reactions were carried out 
at 150°C in distilled water and in solutions buffered at 
PH 8 and pH 6, The amino acids leucine, arginine, and 


histidine were incorporated into the Quartermaster 
Instant Bread Mix and subsequent flavor evaluations of 
the finished bread were made, The findings indicate 
that browning reactions take place between the amino 
acids used and the pentoses ribose and xylose, and that 
typical bread-like characteristics most commonly oc- 
curred at low levels of intensity, Using mixed dextrins 
under the same conditions, little or no browning oc- 
curred while resulting bread-like aromatics were of 
quite lower intensity, Further, the addition of leucine, 
arginine, and histidine, singly and in various combina- 
tions, seemed to improve the over-all aroma and flavor 


of loaves prepared from the instant bread mix, (See 
also PB 163 526) 


PB 163 587 OTS $2.60 


Quartermaster Food and Container Inst. for the 
Armed Forces, Chicago, Ill. 
SENSORY TESTING METHODS: A MANUAL, by 
Francis J. Pilgrim and David R. Peryam. Rept. on 


Food Acceptance Study. Oct 58, 28p. 7 refs. QMFCI 
rept. no. 25-58. 


DESCRIPTORS: *Sensory mechanisms, *Taste, *Odors, 
*Psychometrics, *Test construction (Psychology), 
Food, Classification, Test methods, Acceptability. 


Various aspects of the sensory testing of foods are 
discussed, including classification of methods, de- 
scription of methods, physical and psychological con- 
trols, experimental design, statistical analysis, and 
interpretation of results. (Author) 


MACHINERY, FABRICATION, AND 
ACCESSORY EQUIPMENT 


Engines and Propulsion Systems 


NASA N63-18205 OTS $1.60 


Aerojet-General Corp., Sacramento, Calif. 
ALGOL SOLID ROCKET MOTOR PROGRAM, Monthly 


progress rept. no. 20, Jan 63, on Contract NAS1-1330. 
Feb 63, 20p. Rept. 0498-01M-20; NASA CR-50629. 
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NASA N63-18206 OTS $1.60 


Aerojet-General Corp., Sacramento, Calif. 
ALGOL SOLID ROCKET MOTOR PROGRAM, Monthly 
progress rept. no, 21, Feb 63, on Contract NAS1-1330. 
Mar 63, 19p. Rept. 0498-01M-21; NASA CR-50628. 


NASA N63-18207 OTS $6.60 

Aerojet-General Corp., Sacramento, Calif. 
ALGOL SOLID ROCKET MOTOR PROGRAM, Monthly 
progress rept. no, 22, Mar 63, on Contract NASI- 1330. 
15 Apr 63, 67p. Rept. 0498-OIM-22; NASA CR-50652. 
NASA N63-18208 OTS $3.60 

Aerojet-General Corp., Sacramento, Calif. 
ALGOL SOLID ROCKET MOTOR PROGRAM, Monthly 
progress rept. no. 23, Apr 63, on Contract NASI-1330. 
15 May 63, 40p. Rept. 0498-01M-23; NASA CR-50635. 
NASA N63-18488 OTS $12.00 


Aerojet-General Corp., Sacramento, Calif. 


HIGH CHAMBER PRESSURE OPERATION FOR LAUNCH 


VEHICLE ENGINES, by L. H. Paymer. Final rept. on 
Contract NAS8-4008. 15 Apr 63, 164p. 62 refs. Rept. 
no, 4008-F-1; NASA CR-50584. 


AGN-8075 OTS $3.60 


Aerojet-General Nucleonics, San Ramon, Calif. 
RUBIDIUM/CESIUM EVALUATION PROGRAM, by 
C. R. Fisher and P. Y. Achener. Quarterly progress 
rept., 1 Oct-31 Dec 62, on Contract AT(04-3)368. 
31 Jan 63, 35p. 9 refs. 


Machine Parts and Mechanisms 


NASA N63-15249 OTS $6.60 


General Electric Co,, Cincinnati, Ohio. 
LOW VISCOSITY BEARING STABILITY INVESTIGA- 
TION. Quarterly project status rept. no. 2 for period 
ending 9 May 62 on Contract NAS3-2111. [1962], 
70p. 5 refs. 


TID-17311 OTS $8.60 


Laboratories for Research and Development, 
Franklin Inst., Philadelphia, Pa. 
THE APPLICATION OF GAS-LUBRICATED BEARINGS 
TO HIGH SPEED TURBO-MACHINERY, by E. J. 
Gunter, J. G. Hinkle, and D. D. Fuller. Quarterly 
technical rept. no. 6, 1 June-31 Aug 62, on Contract 
AT(30-1)2512. 97p. 10 refs. Q-A2392-3-6. 


TID-17756 OTS $4.60 


Laboratories for Research and Development, 
Franklin Inst., Philadelphia, Pa. 
RECENT PROGRESS ON THE DEVELOPMENT OF 
GAS LUBRICATED BEARINGS FOR HIGH SPEED 
ROTATING MACHINERY, by E. J. Gunter, Jr. and 
D. D. Fuller. Rept. on Contract AT(30-1)2512. 
[1963] 43p. 13 refs. S-20 


NASA N63-18484 OTS $8, 60 


Marshall Space Flight Center, National Aeronautics 

and Space Administration, Huntsville, Ala, 
MECHANICAL ELEMENTS AND BEARINGS IN SPACE, 
by W. R. Eulitz, 18 July 62, 97p. 119 refs. 
MTP-P&VE-P-62-4; NASA TM X-50141, 


Manufacturing Equipment and Processes 


NASA N63-18314 OTS $4.60 


Midwest Research Inst., Kansas City, Mo. 
UTILIZATION OF NASA-GENERATED SPACE 
TECHNOLOGY BY MIDWESTERN INDUSTRY, by 
H. M. Gadberry, Quarterly progress rept. no. 2, 
5 Feb-5 May 62, on NASA Contract NASr-63(03). 
[1963] 43p. NASA CR-50630. 


SCR-471 OTS $1.60 


Sandia Corp., Albuquerque, N. Mex. 
QUALITY CONTROL PROGRAM TECHNIQUES, by 
J. R. Sublett. Presented at 27-29 Sep 61 Navy Research 
and Development Clinic Ration, New Mexico. Rept. 
on Contract AT(29-1)789. Jan 62, 16p. 


MATERIALS 


TID-14714 OTS $2.60 


Argonne National Lab. , II. 
THE ARRAY METHOD OF SIZING MONODISPERSE 
PARTICLES, by Herbert E. Kubitschek. Rept. on 
Contract W31-109-eng-38. Sep 61, 24p. 4 refs. 
UAC-5758. 


PB 163 652 OTS $4.60 


{IIT Research Inst. ] Chicago, Ill. 
ULTRASONIC METHODS FOR NONDESTRUCTIVE 
EVALUATION OF CERAMIC COATINGS, by A. M. 
Baumanis and W. E. Lawrie. Interim rept., 1 Apr 62- 
31 Mar 63, on The Chemistry and Physics of Materials, 
Contract AF 33(657)8938. Mar 63, 46p. 9 refs. 
WADD-TR-61-91, Part III; NASA N63-17117. 


DESCRIPTORS: *Ceramic coatings, Flame spraying, 
Bonding, *Non-destructive testing, *Ultrasonic 
radiation, Elasticity, Interferometers, *Schlieren 
photography. 


This report describes investigations into techniques to 
determine the strength and integrity of ceramic-metal 
bonds. Primary emphasis was placed on techniques for 
examining diffusion coatings although work continued 
on flame-sprayed coatings. Extensive investigations of 
Rayleigh wave techniques have been made with promis- 
ing results. Further work was done using the 
Schlieren optical method, and thermal effects were in- 
vestigated in relation to the Schlieren results. Investi- 
gations of an interferometric method for measure- 
ments of elastic constants have shown the method to 
have low accuracy. Neither destructive nor nonde- 
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structive methods have been found to successfully 
measure bond strength of diffusion coatings. Prelimi- 
nary investigations have been made of thermal, elec- 
trical, and nuclear methods for examining flame- 
sprayed coatings. (Author) 


NASA N63-19650 OTS $1.25 


Lewis Research Center, National Aeronautics and 

Space Administration, Cleveland, Ohio 
COMPATIBILITY OF CESIUM VAPOR WITH SE= 
LECTED MATERIALS AT TEMPERATURES TO 
1200° F, by Joseph M. Lamberti and Neal T, Saunders, 
Aug 63, 44p. 21 refs. NASA TN D-1739. 


NASA N63-18320 OTS $8.60 


Pratt and Whitney Aircraft, East Hartford, Conn. 
DETERMINATION OF THE EMISSIVITY OF MATE- 
RIALS, by R. J. Hayes, Quarterly progress rept., 

1 Oct - 31 Dec 62,on NASA Contract NASw-104, [1963] 
96p. PWA~2163; NASA CR-50487 


SCTM-235-61-82 OTS $1.10 

Sandia Corp., Albuquerque, N. Mex. 
APPLYING IDENTIFICATION MARKINGS BY PHOTO 
SENSITIZATION, by D. V. Tassano. Rept. on Con- 
tract AT(29-1)789. Dec 61, 7p. 


ORO-600 OTS $1, 25 


West Virginia U. Engineering Experiment Station, 
Morgantown, : 
PREPARATION OF WOOD-PLASTIC COMBINATIONS 
USING GAMMA RADIATION TO INDUCE POLYMER- 
IZATION: EFFECTS OF GAMMA RADIATION ON 
WOOD, by James A, Kent, Anthony Winston, and 
William Boyle, Annual rept. 1 Nov 61-31 Oct 62 on 
Contract AT(40-1)2945, 1 Mar 63, 52p. 34 refs. 
NASA N63-14860, 


TID-16291 OTS $1.10 


Worthington Corp., Newark, N. J. 
HIGH PRESSURE PUMP SEAL DEVELOPMENT, by 
Robert C. Hajner. Engineering monthly progress rept., 
June 62, on Contract AT(30-1)2682. 5 July 62, 8p. 


Ceramics and Refractories 


UCRL-13057. OTS $11.50 

Electro Ceramics Inc. , Salt Lake City, Utah 
INVESTIGATIONS OF TITANATE CERAMICS FOR 
VOLTAGE GENERATION UNDER HIGH IMPACT 
LOADING, Final rept. Sept 58-Dec 59, on Contract 
W7405-eng-48, 151 p. 32 refs. 


NASA N63-19261 OTS $1.60 

Hughes Aircraft Co,, Culver City, Calif, 
DEVELOPMENT OF CERAMIC FIBERS FOR REIN- 
FORCEMENT IN COMPOSITE MATERIALS, by L. E, 
Gates, W. E, Lent, and W. T. Teague. Quarterly 
rept, no, 2, 1 Jan-31 Mar 61, on Contract NAS8-59. 
15 Apr 61, 17p, 4 refs. NASA CR-50793. 


NASA N63-18865 OTS $2, 60 


Marquardt Corp., Van Nuys, Calif, 
PYROLYTICALLY DERIVED REFRACTORY MATERI- 
ALS FOR AEROSPACE APPLICATION, by S. Sklarew 
and M. Je Albom, Rept. on Contract NAS7-54, [1963] 
30p. 27 refs. NASA CR-5S0404, 


Plastics 


PB 163 653 OTS $3.60 

Dayton U. Research Inst. , Ohio. 
DEVELOPMENT OF A MINIATURIZED TENSILE 
TEST PROCEDURE FOR PLASTIC LAMINATES, by 
William M. Powers. Final rept. Mar 58-Dec 62, on 
Non-Metallic-and Composite Materials, Contract 
AF 33(657)10683. May 63, 34p. ASD-TDR-63-344. 


DESCRIPTORS: *Composite materials, *Laminates, 
*Laminated plastics, Laminated glass, *Binders, 
*Phenolic plastics, *Silanes, *Polyester plastics, 


*Silicone plastics, *Epoxy plastic, Tensile properties, 
Test methods. 


This report presents a miniaturized tensile test 
method for evaluating strength properties of glass- 
reinforced plastics. The test specimen and method 
outlined were designed with the purpose of providing 
the investigator with one simplified test which would 


require a minimum of material to evaluate the potential! 
of experimental polymers as binders in reinforced 
plastics. Room temperature tests were conducted on 
phenolic, phenyl-silane, heat resistant polyester, and 
silicone laminates. Based on the data obtained, the 

45° -to-the-warp tensile test is recommended for the 
initial evaluation of newly developed polymers and 
resin systems. (Author) 


PB 163 588 OTS $15.00 


Feltman Research Labs. , Picatinny Arsenal, 
Dover, N. J. 
RESISTANCE OF PLASTICS TO OUTDOOR EX- 
POSURE, by Cecilia McNally. June 62, 223p. 
Technical rept. 2102, Addendum no. 3. 


DESCRIPTORS: Plastics, *Acrylic resins, *Styrene 
plastics, *Butadienes, *Acrylonitriles, *Polyethylene 
plastics, *Phenolic plastics, *Polyester plastics, 
*Phthalates, *Cellulosic plastics, *Epoxy plastics, 
*Laminated plastics, *Laminated glass, *Nylon, 
*Polyamide plastics, *Halocarbon plastics, Aging, 
Tests, Tensile properties. 


This report covers the results of exposure of 26 plastic 
materials to outdoor aging for three years at Picatinny 
Arsenal, Dover, N. J. Specimens of each material 
were removed every 6 months and all tensile proper- 
ties were evaluated. (The two nylon materials were 
given their first tests after 3 months exposure.) Each 


material is covered in a separate appendix. (Author) 
(See also PB 160 612) 
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PB 163 589 OTS $10.50 


Feltman Research Labs., Picatinny Arsenal, 
Dover, N. J. 
RESISTANCE OF PLASTICS TO OUTDOOR EX- 
POSURE, by Cecilia McNally. June 63, 134p. 4 refs. 
Technical rept. 2102, Addendum no. 4. 


DESCRIPTORS: Plastics, *Styrene plastics, 
*Acrylonitriles, *Polyester plastics, *Halocarbon 
plastics, *Acetyl plastics, *Epoxy plastics, *Laminated 
plastics, *Laminated glass, *Phenolic plastics, *Nylon, 
*Polyethylene plastics, *Isocyanate plastics, Aging, 
Tests, Tensile properties. 


This report covers the results of exposure of 15 plastic 
materials to outdoor aging for 3 years at Picatinny 
Arsenal, Dover, New Jersey. Specimens of each 
material were removed every 6 months and all tensile 
properties were evaluated (one nylon material was 


given its first test after 3 months exposure), Each 
material is covered in a separate Appendix. (Author) 
(See also PB 163 588) 


NASA N63-18164 OTS $10.10 


Radiation Applications, Inc. , Long Island City, N. Y. 
THE USE OF RADIATION-INDUCED PLASTIC 
MEMORY TO DEVELOP NEW SPACE ERECTABLE 
STRUCTURES, by George Odian and Bruce S. Bernstein. 
Final rept. on Contract NASr-78. 15 Apr 63, 130p. 

30 refs, RAI-308: NASA CR-50447. 


NASA N63-19300 OTS $9.60 


Republic Aviation Corp., Farmingdale, N. Y. 
DEVELOPMENT OF DESIGN DATA FOR THE 
APPLICATION OF PHENOLIC ASBESTOS LAMINATES 
ON FIRE VEHICLE HEAT PROTECTIVE SYSTEMS, 
ADDENDUM: ABLATION RESISTANCE OF PHENOLIC 
ASBESTOS LAMINATE, by Harry J. Doyle. Rept. on 
Contract NAS1-1945. 18 June63, 113p. NASA CR-50827. 
RAC-970-A; ARD-965-250-A 


NASA N63-19262 OTS $1.60 


Southern Research Inst., Birmingham, Ala. 
A STUDY OF POLYMERS CONTAINING SILICON- 
NITROGEN BONDS, by Robert E. Burks, foo and 
Thomas W. Ray. Progress rept. no. 28, 4 May- 
3 June 63, on Contract NAS8-1510. 14 June 63, L6p. 
4 refs. 5948-1259-XXVIIIL; NASA CR-50736. 


PB 163 592 OTS $1.60 


Truesdail Labs,, Inc., Los Angeles, Calif. 
OPTIMAL WATER STORAGE STUDY OF MULTI- 


FUNCTION WATER-COMMODE CONTAINERS, PHASE 
A; PHASE B - PART I, WATER STORAGE, PHASE C- 


PART Il, WATER COMPATIBILITY, by C. Bradley 
Ward, Jr., lL. Brandziulis and others. Rept. no. 4 
(Final), 30 Apr 62-29 Apr 63, on Contract DA 19-129- 
qm- 1990, 29 May 63, 20p. File no. R-341. 


DESCRIPTORS: *Water supplies, *Storage, *Con- 
tainers, Protective coverings, *Plastic films, *Poly- 
ethylene plastics, *Polyvinyl alcohol, Bacteria, Taste, 
Tests, Costs, 


Data are presented on potability of a single source tap 
water stored in fiber drums lined with polyethylene, 
laminated polyethylene-cellophane and polyvinyl films, 
and on comparative storability in these liner materials 
of tap waters from 10 different geographical areas. 
Total storage period for both cases was 300 days with 
intra-period inspections. Storage conditions were 45 
to 95°F, 20 to 90% relative humidity, indoors and dry. 
While all waters were considered potable under emer- 
gency conditions, by taste panel tests and chemical 
and bacteriological analyses, those stored in the 
laminated and vinyl films had a disagreeable taste. 
Only 4 mil polyethylene is considered an acceptable 
liner for this extended period. No significant dif- 
ferences were found in the comparison tests of the 10 
different source waters, with the exception of those 
from Chicago and Houston. Fiber drums and 4 mil 
polyethylene liners are considered satisfactory for 
storage of potable tap water under the conditions used. 
Storage cost data are presented. Improved drums and 
liners for more rigorous storage conditions should be 
investigated. (Author) 


MATHEMATICS 


WAPD-T-1449 OTS $2.60 


Bettis Atomic Power Lab., Pittsburgh, Pa. 
FINITE DIFFERENCE APPROXIMATIONS TO THE 
N-DIMENSIONAL DIFFUSION EQUATION, by 


R. B. Kellogg. Rept. on Contract AT(11-1)GEN-14. 
Jan 62, 23p. 2 refs. 


NASA N63-18256 OTS $3.60 


Connecticut U., Storrs. 
USE OF A COORDINATE TRANSFORMATION IN 
THE INCREMENTAL PHASE PLANE, by D. P. 


Lindorff. Rept. on Grant NsG-309-63, [1963] 3lp. 
4 refs. NASA CR-50457. 


NYO-9190 OTS $2.0 


Courant Inst. of Mathematical Sciences, 

New York U., N. Y. 
SIGNIFICANCE ARITHMETIC ON THE IBM 7090, by 
Max Goldstein, Rept. on Contract AT(30-1)1480. 
1 May 62, 28p. 6 refs. NASA N63-11054. 


HW-61265 OTS $1.10 


Hanford Atomic Products Operation, Richland, Wash. 
LLESQS -- IBM 709 PROGRAM FOR CALCULATION 


OF LEAST SQUARES, by R. A. Bennett and M. Brown. 


Rept. on Contract AT(45-1)1350. 10 Aug 59, 10p. 


Computing Devices 


NASA N63-16717 OTS $6.60 


Goddard Space Flight Center, National Aeronautics 
and Space Center, Greenbelt, Md. 
S-51 REAL TIME DATA REDUCTION SYSTEM, by 
Harold H. Levy, Alan M, Demmerle, and Robert L. 
rere Raga 62, 63p. NASA TM X-50025; NASA-X- 
-~62-158. 
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NASA N63-16710 OTS $2.60 


Marshall Space Flight Center, National Aeronautics 

and Space Administration, Huntsville, Ala. 
COMPUTER EVALUATION OF RAWINSONDE DATA 
FOR SPACE VEHICLE APPLICATIONS, by Halsey B. 
Chenoweth and Bettye Anne Busbee. 16 May 62, 28p. 
10 refs. NASA TM-X-50020; MTP-AERO-62-41. 


ORNL-TM-344 OTS $4.60 

Oak Ridge National Lab., Tenn. 
SOME ELECTRONIC ACCOUNTING DEVICES FOR 
DATA LOGGING APPLICATIONS, by S. H. Jury. Rept. 
on Contract W-7405-eng-26. 31 Jan 63, 47p. 


OTS SB-474, Suppl, 1 $0, 10 


Office of Technical Services, Dept. of Commerce, 
Washington, D, C. 
DATA PROCESSING AND PROGRAMMING, Feb 63, 
6lp. 1001 refs, OTS Selective Bibliography SB-474, 
suppl, 1. 


DESCRIPTORS: *Bibliographies, *Data processing, 
*Programming (Computers), Programming languages, 
*Computers, *Automation, *Contro] systems. 


Lists 1001 domestic and foreign references on data 
programming, processing and coc’ ng added to the OTS 
collection during the period September 1961 to February 
1963, Covers research on automatic programming of 
machine tools; air weapons control systems; linear pro- 
gramming by computers; mathematical computations; 
sampled data systems; real time data processing; ma- 
chine translation; automatic language analysis; infor- 
mation processing automatic coding systems; program- 
ming techniques for navigation, meteorology and com- 
munication facilities; automatic error analysis; auto- 
matic coding systems; computer engineering, etc. 
(Author) 


AD-402 125 repriced OTS $3.60 


RCA Defense Electronic Products, Camden, N. J. 
A TELETYPEWRITER ADAPTER UNIT FOR THE 
DRISROTE APERTURED PLATE MEMORY. Final 
rept. May=Dec 62, on Contract AF 33(657)7905. 

15 Mar 63, 30p. CR-63-591-2; ASD TDR-62-1058. 


DESCRIPTORS: *Teletype systems, *Computer 
storage devices, Switching circuits, Transistor 
amplifiers, Timing circuits, Computer logic, Input- 
output devices, Data processing systems. 


This research was initiated to demonstrate the use of 
the DRISROTE equipment as a storage device for tele- 
typewriter information. The particular teletypewriter 
used is a Kleinschmidt Model 120 which utilizes serial 
7.42 unit Baudot Code. The DRISROTE equipment is an 
apertured plate memory capable of storing 15, 360 bits 
of information with input and output rates up to one 


megacycle. To achieve the objective, an adapter was 
designed and constructed, and modifications were made 
to the teletypewriter and DRISROTE. Teletypewriter - 
generated messages were stored in DRISROTE, recon- 
stituted, read out of DRISROTE, and printed by the 
teletypewriter with good fidelity. (Author) 


SCTM-~144-62(24) OTS $1.10 

Sandia Corp,, Albuquerque, N. Mex. 
A METHOD OF TIMING THE OPERATIONS OF A 
DIGITAL COMPUTING SYSTEM, by Gerard W. 
Hauer, Jr. Rept. on Contract AT(29-1)789, July 62, 


MECHANICS 


NASA N63-16709 OTS $6.60 


Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 
CONTINUOUS AND DEGENERATE GRAVITATING 
SYSTEMS, by R. G. Langebartel. 8 Oct 62, 6lp. 
11 refs. NASA TM-X-50022; NASA-X-520-62-170. 


NASA N63-15247 OTS $1.10 


Graduate Aeronautical Labs., Calif. Inst. of Tech., 
Pasadena, 
FINITE ELASTIC SLUMP OF AN INFINITELY LONG 
HOLLOW CYCLINDRICAL INCOMPRESSIBLE NEO- 
HOOKEAN BODY BONDED TO A RIGID OUTER TUBE, 
by P. J. Blatz. Rept. on Grant NsG-172-60, suppl. 1-62 
Dec 62, 5p. GALCIT SM 62-54, 


PB 163620 OTS $2.60 


Institute of Tech., U. of Minnesota, Minneapolis. 
PROPERTIES OF MATERIALS AND PARTS UNDER 
ALTERNATING FORCE. Bimonthly status rept. 54-3 
on Contract AF 33(038)20840. 30 June 54, rev. 

29 July 54, 26p. AD-66 420. 


DESCRIPTORS: Materials, *Heat resistant materials, 
Mechanical properties, Stresses, *Fatigue (Me- 
chanics), *Creep, *Rupture, Vibration, *Damping, 
*Elasticity, Tensile properties. 


Progress is reported on the following projects: the 
fatigue strength of materials and parts under resonant 
vibration; a study of fatigue crack initiation and propa- 
gation; the effect of prior creep on reversed stress 
fatigue of temperature-resistant materials; axial stress- 
fatigue, creep, and rupture properties of notched and 
unnotched temperature-resistant materials; rotating, 
bending, damping, elasticity, and fatigue properties of 
Ti RC-55 annealed, RC cold-worked, and RC-130B at 
room temperature and 600°F; development of bending 
vibration-decay equipment; compilation and extension of 
engineering data on the damping properties of struc- 
tural materials; development and confirmation of 
analytical methods of converting from total damping to 
specific damping for various types of stresses and 
stress distributions; analytical procedures for convert- 
ing average rotating-beam dynamic modulus of elasticity 
to specific values and their experimental verification; 
resonant-strength comparison of parts having blade- 
type volume-stress functions, with special reference to 
type 403 alloy, Ti, and glass laminate; the effect of 
change in dynamic modulus of elasticity during fatigue 
testing on the bending stress distribution and fatigue 
strength of various cross sections; friction-damping 
and resonant vibration characteristics of a bending slip 
joint; and damping, elasticity, and rupture properties 
of materials under uniformly increasing reversed 
stress. (DDC abstract) 
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NASA N63-19302 OTS $3, 60 


Jet Propulsion Lab,, Calif. Inst. of Tech,, Pasadena, 
EDGE INFLUENCE COEFFICIENTS FOR CYLINDERS 
WITH LINEARLY VARYING WALL THICKNESS, by 
Lawrence S, Wolfson and J. J. Paulson, Rept. on 
Contract NAS7-100, 1 June 63, 32p. 4 refs. Technical 
rept, no, 32-435; NASA CR-50777. 


TID-18141 OTS $1,60 


Minnesota U., Minneapolis. 
COMPARISON OF TWO DIFFERENT ANALYTICAL 
MODELS WITH EXPERIMENTAL RESULTS IN AIR- 
WATER FLOW THROUGH THE VENT TUBE, by 
H. S, Isbin, Bimonthly rept. no, 16, 1 Dec 62-31 Jan 63 
on Contract AT(11-1)926, 


PB 163646 OTS $5.60 


Polytechnic Inst. of Brooklyn, N. Y. 
TWO-DIMENSIONAL PLANE MIXING OF HOMO- 
GENEOUS AND NON-HOMOGENEOUS STREAMS, by 
Luigi G. Napolitano. Rept. on Contract 
AF 18(600)693. Nov 57, 5lp. 12 refs. PIBAL rept. 
no. 400; AFOSR TN~-57-756; AD-136 745. 


DESCRIPTORS: *Jet mixing flow, *Fluid flow, 
*Turbulence, Gases, Compresible flow, Velocity, 
Mach number, Mathematical analysis. 


High speed machine solutions of isobaric turbulent 
mixing of two semi-infinite streams are analyzed. The 
solutions (based on unitary turbulent Prandtl and 
Schmidt number and on a parabolic density-velocity 
relationship) apply to (1) homogeneous mixing, and (2) 
heterogeneous mixing of: (a) gases having the same 
number of degrees of freedom; (b) gases having the 
same molecular weight but specific heat differences 
that are small compared to velocity differences; (c) 
gases having the same specific heats but molecular 
weight differences that are small compared to velocity 
differences; and (d) streams with differences in the 
molar heat capacities small compared to velocity dif- 
ferences. For all these cases a particular solution de- 
pends upon the values of three parameters describing 
nature and properties of the free streams. Velocity 1/2 
profiles in terms of the similarity variablee = y/x£o0!/ 
have appeared to be substantially independent of the 
nature of the interacting gases, the free stream stag- 
nation enthalpy ratio and the Mach number. Based on 
these results, explicit approximate solutions are pre- 
sented which prove to be very satisfactory when com- 
pared with the available exact ones. (Author) 


NASA N63-15388 OTS $9.60 


Tapco Div. , Thompson Ramo Wooldridge, Inc., 
Cleveland, Ohio, 
MERCURY WETTING AND NON-WETTING CON- 
DENSING RESEARCH, by R. G, Gido and 
Alfred Koestel, Progress rept. no, 3, July-Dec 62, 
on Contract NAS3-2159, Jan 63, 116p. 57 refs. 
ER-5214. 


NASA N63-18158 OTS $3.60 


Wyle Labs., El Segundo, Calif. 
VIBRATION AND SHOCK TESTING ON PROTOTYPE 
HORIZON SENSOR FOR SPACO, INC., by John R. 
Herring. Rept. on Contract NAS8-2651. 5 July 62, 32p. 
2 refs. Rept. no. 12632; NASA CR-50482. 


Aerodynamics and Pneumatics 


NASA N63-19075 OTS $1.10 


General Dynamics/Fort Worth, Tex, 
HYPERTHERMAL RESEARCH FACILITY, by R, A. 
Stevens and J, E, Burroughs, Progress rept. no, 3, 
[1963] 8p. 2 refs. NASA CR-50441, 


Presented at the Seventh NASA-ASD Sponsored Refrac- 
tory Composites Working Group Meeting, Palo Alto, 
Calif,, Mar 10-14, 1963, 


AD-278 659 OTS $5, 60 


Hydrodynamics Lab,, Mass, Inst. of Tech,, 

Cambridge. 
ENCLOSED ROTATING DISKS WITH SUPERPOSED “ 
THROUGHF LOW: A SURVEY OF BASIC EFFECTS, by 
James W, Daily and Roger E, A. Arndt, Rept. on 
Grants DA ORD-31-124-61-G5, and DA ORD-31-124- 
G131, June 62, 54p, 25 refs. Dept. of Civil Engineering 
rept, no, R62-21; AROD no, 2500; 1; NASA N62-14322, 


DESCRIPTORS: *Turbine disks, *Disks, *Gas flow, 


Rotation, *Stalling, Pressure, Torque, *Boundary layer 
transition, Oscillation, 


A qualitative study was made of the flow field induced by 
an enclosed rotating disk with a radially outward 
throughflow superposed using air as the test fluid, The 
purpose of this survey is a determination of the range of 
variables at which important phenomena occur so thata 
quantitative study of surface resistance, pressure and 
velocity distribution and other observed phenomena such 
as unsteadiness, boundary layer separation and stall 
may be made, 


NASA N63-19608 OTS $1, 25 


Langley Research Center, National Aeronautics and 

Space Administration, Langley Station, Va, 
APPLICATION OF DORODNITSYN'S INTEGRAL 
METHOD TO NONEQUILIBRIUM FLOWS OVER 
POINTED BODIES, by Jerry C, South, Jr. Aug 63, 
44p. 20 refs. NASA TN D-1942, 


NASA N63-19609 OTS $0.75 


Langley Research Center, National Aeronautics and 

Space Administration, Langley Station, Va. 
CONTROL OF A LARGE LAUNCH VEHICLE WITH 
LIMITED THRUST VECTORING IN THE PRESENCE 
OF WINDS, by Dennis F, Collins, Jr. and Homer G. 
Morgan. Aug 63, 27p. 7 refs. NASA TN D-1951 
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NASA N63-13870 OTS $2.75 


Langley Research Center, National Aeronautics and 

Space Administration, Langley Station, Va. 
THE ORIGIN AND DISTRIBUTION OF SUPERSONIC 
STORE INTERFERENCE FROM MEASUREMENT OF 
INDIVIDUAL FORCES ON SEVERAL WING-FUSE- 
LARGE-STORE CONFIGURATIONS. V. SWEPT-WING 
HEAVY-BOMBER CONFIGURATION WITH LARGE 
STORE (NACELLE). MACH NUMBER 2.01, by 
Harry W. Carlson and Douglas J. Geier. 13 Feb 56, 


declassified 8 Feb 63. 12lp. 3 refs. Research memo. 
RL L5SK15. 
NASA N63-13871 OTS $2.75 


Langley Research Center, National Aeronautics and 
Space Adniinistration, Langley Station, Va. 
THE ORIGIN AND DISTRIBUTION OF SUPERSONIC 
STORE INTERFERENCE FROM MEASUREMENT OF 
INDIVIDUAL FORCES ON SEVERAL WING- 
FUSELAGE-STORE CONFIGURATIONS, IV, -DELTA- 
WING HEAVY-BOMBER CONFIGURATION WITH 
LARGE STORE, MACH NUMBER, 1.61, by Odell A. 
Morris, 15 Dec 55, declassified 8 Feb 63, 128p, 
6 refs. NACA RM L55127a. 


NASA N63-19652 OTS $1.50 


Langley Research Center, National Aeronautics and 

Space Administration, Langley Station, Va. 
WIND-TUNNEL MEASUREMENT OF PROPELLER 
WHIRL-FLUTTER SPEEDS AND STATIC-STABILITY 
DERIVATIVES AND COMPARISON WITH THEORY, 
by Samuel R. Bland and Robert M. Bennet, Aug 63, 
56p. 7 refs. NASA TN D-1807. 


NASA N63-19988 OTS $1.60 
Marshall Space Flight Center, National Aeronautics 
and Space Administration, Huntsville, Ala. 
A NOTE ON THE SOLUTION FOR THE SLOWLY 
OSCILLATING BODY OF REVOLUTION IN SUPER- 
SONIC FLOW, by Maximilian F. Platzer. 23 Apr 63, 
20p. 22 refs. MIP-AERO-63-28; NASA TM X-50217. 


NASA N63-19734 OTS $2, 25 
Marshall Space Flight Center, National Aeronautics 
and Space Administration, Huntsville, Ala, 
TRAJECTORY SIMULATION APPLICABLE TO STABIL- 
ITY AND CONTROL STUDIES OF LARGE MULTI- 
ENGINE VEHICLES, by Ronald J. Harris, Aug 63, 
98p. 22 refs. NASA TN D-1838. 


PB 163 585 OTS $5.60 

Naval Ordnance Lab, , White Oak, Md. 
A TWO-STAGE DRIVER FOR SHOCKTUBES AND 
SHOCK TUNNELS, by Z. I. Slawsky and A. E. Seigel. 
5 Jan 60, published June 60, 57p. 5 refs. NAVORD 
rept. 5669; Ballistics research rept. 1; AD-240 257. 


DESCRIPTORS: *Shock tubes, Chemical reactions, 
*Wind tunnels, Oxygen, Hydrogen, Helium, Gases. 


Hydrodynamics, Hydraulics, and Hydrostatics 


HW-SA-2798 OTS $4.60 


Hanford Atomic Products Operation, Richland, Wash. 
APPLICATION OF RADIOACTIVE TRACERS IN 
SCIENTIFIC GROUND WATER HYDROLOGY, by 
R. W. Nelson and A, E, Reisenauer. Rept. on Con- 


tract AT(45-1)1350. 18 Oct 62, 4lp. 11 refs. IAEA 
SM-~38-17. 


HW-SA-2890 OTS $1.60 


Hanford Atomic Products Operation, Richland, Wash. 
SOME INFLUENCES OF SOILS AND WATER TABLE 
DEPTHS ON SEEPAGE FROM LINED AND UNLINED 
CANALS, by A. E. Reisenauer and R. W. Nelson, 


Rept. on Contract AT(45-1)1350. 5 Feb 63, 20p. 
8 refs. 


PB 163 645 OTS $7.60 


Naval [Weapons Lab. ] Dahlgren, Va. 
THE COMPUTATION OF AN AXIALLY SYMMERTRIC 
FREE BOUNDARY PROBLEM ON NORC, by D. M. 
Young, Jr., L. D. Gates, Jr. and others. 16 Dec 55, 
7lp. 20 refs. NPG rept. no. 1413; AD-79 498. 


DESCRIPTORS: *Fluid flow, *Axially symmetric flow, 
i*Cavitation, *Boundary value problems, Partial 
differential equation, Numerical methods and procedures, 
Computers, Numerical analysis. 


Determining the axially symmetric cavitational flow 

of an ideal fluid past a pair of disks involves the solu- 
tion of a boundary value problem with an elliptic partial 
differential equation, where the location of part of the 
boundary is to be determined by specifying there the addi- 
tional condition of constant velocity. At the present 
time no analytic solution is known for this problem, 


although a unique solution is known to exist. Numerical 
solutions obtained on the Naval Ordnance Research 
Calculator (NORC) are described. 


AD-407 583 repriced OTS $2.25 


Naval Ordnance Lab., White Oak, Md. 

AN INCREMENTAL HYDROBAROPHONE, by Edward 
L. Peters and Charles H. Marshall. 27 Feb 63, 96p. 
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DESCRIPTORS: *Hydrostatic pressure, *Hydrophones, 
Electrical networks, Sensitivity, Hydraulic valves, 
Acoustic filters, Band-pass filters, Low frequency, 
Glass textiles, Fluid mechanics, Pressure gages. 


A Wien bridge-type hydrobarophone capable of 
measuring incremental pressure fluctuations as low 

as 0.10 in. of water in the presence of a static head 

as high as 300 ft of water is described, A frequency 
response of 0-200 cps is attainable. Special features 
include: (1) an incremental pressure sensitivity inde- 
pendent of static head. This is accomplished by pressure 
equalization through a system of an air-pressure bag 
and valves; (2) an acoustic filter inserted between the 
pressure equalization system and the active portion of 
the hydrobarophone permits pass band operation. The 
low frequency end of the band can be easily adjusted for 
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any desired period less than an hour: (3) enclosure of 
the hydrobarophone in a fiberglass container for 
shielding it from undesirable temperature changes; and 
(4) an attached temperature indicator, instrumental in 
obtaining an accurate hydrobarophone. (Author) 
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An Evaluation of Commercial Applications. 
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The effects of compressive loads on structural fatigue 
at elevated temperatures are investigated using plain, 
notched, and welded Titanium 8Al-1Mo-1V, and PH 
15-7Mo stainless steel coupon specimens. .Specimens 
are subjected to Mach 3 spectrum test environment, 
including compressive loads, Fatigue life predictions 


are compared with spectrum test results. The in- 
fluence of prior stress-strain history on subsequent 
life is considered. Prediction methods are extended to 
include the compression range, and results are com- 
pared with spectrum tests. Plastic stress distribution 
of notched specimens is determined analytically and 
experimentally. A variety of individual variable fatigue 
tests are performed at temperatures up to 

(Author) 
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AQUEOUS PROCESSING OF THORIUM FUELS, 
PART Il, by R. E. Blanco, L. M, Ferris and others. 
Rept. on Contract W7405-eng-26, 27 Nov 62, 56p. 
54 refs, 
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RECOVERY OF IRRADIATED URANIUM BY A TWO- 
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by R. E. McHenry, J. C. Posey, and P. S. Baker. 


Rept. on Contract W7405-eng-26. 21 Mar 63, 33p. 
7 refs. 
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62p. 
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HAZARDS SUMMARY REPORT ON CRITICAL EX- 
PERIMENT PROGRAM NO,1 AT CANEL Rept. on 
Contract AT(11-1)229. 24 May 57, declassified. 110p. 
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PROCESS START AND CONTROL CHART PROGRAM, 


by T. P. Conlon, Rept. on Contract AT(29-1)789. 
Jan 63, 43p. 
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Savannah River Operations Office, Atomic Energy 
Commission, Augusta, Ga, 
HEAVY WATER POWER REACTOR PROGRAM. 
Monthly progress rept. for Nov 62, 26 Dec 62, 1lp. 


TID-15342 OTS $2.60 


Savannah River Lab., Aiken, S. C. 
INTERACTION OF FISSIONABLE UNITS, by Hugh K. 


Clark. Rept. on Contract AT(07-2)1. Mar 62 29p. 
14 refs. 
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SURE VESSELS, by A. G. Pickett and J. D. Michie. 
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AT(11-1)1228. 15 Jan 63, 5lp. 
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L. O. Ricks and D. R. Thomas, Rept. on Contract 
AT(30-1)2289. Jan 62, 63p. 9 refs. 
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Hanford Atomic Products Operation, Richland, Wash. 
TESTS FOR SYSTEMATIC ERRORS IN FAST NEU- 
TRON TOTAL CROSS SECTION MEASUREMENTS, by 
D. G. Foster and D. W. Glasgow. Rept. on Contract 
AT(45-1)1350, 12 Feb 63, 13p. 
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UCRL-9911 OTS $3.60 


Lawrence Radiation Lab., U. of California, wap ( 
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Contract W7405-eng-48. 24 Oct 61, 36p. 21 refs. 
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Bartol Research Foundation, Franklin Inst. , 
Swarthmore, Pa. 
FINAL REPORT, by C. E. Mandeville. Rept. for 
1 July 51-31 Dec 53 on Contract Nonr-436(00). 
26 Apr 54, 163p. AD-43 910; includes AD-3487; 
PB 163 295, AD-16 225; and AD-28 528. 
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Mercury, Iron, Lead, *Cockroft-Walton accelerators, 
Van de Graff generators, *Inelastic scattering, *Neu- 
tron cross sections, Instrumentation, *Gamma-ray 
scattering, *Elastic scattering, *lon accelerators, 
*Neutron reactions. 
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Semi-annual rept. 1 July-31 Dec 51 

Semi-annual rept. 1 Jan-30 June 52 

Semi-annual rept. 1 July-31 Dec 52, AD-3487 

Semi-annual rept. 1 Jan-30 June 53, PB 163 295 
OTS $5.60, AD-16 225 

Semi-annual rept. 1 July-31 Dec 53, AD-28 528 


S-31 
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Ohio State U. Research Foundation, Columbus, 
MEASUREMENT OF TOTAL REACTION CROSS 
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by George F., Dell, Jr. and H. J. Hausman, Final 
rept., 1 Jan 57-30 Sep 62, on Contract AT(11-1)503. 
Nov 62, 154p. 48 refs. 
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20 refs. SM-39/20. 
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Bauer, J. D. Anderson, and L. J. Christensen. Rept. 
on Contract W7405-eng-48. 29 Oct 62, 26p. 25 refs. 
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Nuclear Science and Engineering Corp., Pittsburgh, Pa. 
METEOROLOGICAL EVALUATION OF RADIOACTIVE 
FALLOUT, by Paul Kruger and Charles L. Hosler. 
Annual rept. on Contract AT(30-1)2588. 31 Mar 62, 
47p. 11 refs, 
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WASTE TREATMENT AND DISPOSAL, by R. E. Blanco 
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GRAVITATIONAL INSTABILITY AND ONE-COMPONENT 
PLASMA OSCILLATIONS, by Richard L, Liboff. Rept. 
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MF -33; NASA N63-12985. 
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IIT Research Inst., Chicago, Il. 
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C. Scholz. Final rept. 15 Mar 61-14 Mar 62, on Con- 
tract NASr-29. May 63, 48p. 2 refs. ARF-A188-5; 
NASA CR-50531. 
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10 Apr 63, 54p. 12 refs. Technical memo no, 33-113, 
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NASA N63-13323. 


NASA N63-17483 OTS $3.60 


Sylvania Electronic Systems, Waltham, Mass. 
AN EXPLANATION OF VISUAL ADAPTATION IN 
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THEORY, by George Biernson. Rept on Contract NASw- 


441, May 63, 38p. 18 refs. Research note no. 395; 
NASA-CR-50351. 
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PHASE, by Welby G, Courtney and Kent Renalds, 
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Rept, no, TM-1327; EXP 328: NASA N62-10327, 
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The present results of investigating the condensation of 
water vapor have become reproducible and indicate that 
condensation occurred over a period of time which in- 
creased as the initial supersaturation decreased, A 
minimum initial supersaturation was required to give a 
Tyndall effect, but there was no indication of the clas- 
sical "critical supersaturation" required to give con- 
densation at an appreciable rate, The minimum initial 
supersaturations in the present work were appreciably 
gredter than critical supersaturations reported in the 
literature, (Author) (See also AD~267 100) 
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Bolt, Beranek, and Newman, Inc., Cambridge, Mass. 
ENERGY AVERAGES IN LOOSELY COUPLED 
VIBRATING SYSTEMS, WITH APPLICATIONS TO 
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Presented to the 65th Meeting Acoustical Society of 
America, New York City, May 15-18, 1963. 
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Contents: 

Part 1. Sputtering yields for low energy He* -, Kr*-, 
and Xet- ion bombardment, pub, in the Jnl, of 
Applied Physics 33:1842-1845, May 62 

Part 2, Sputtering yields for liquid and solid tin in argon 

Part 3, Sputtering of various rare earths by rare gas 
ions of energies 100 to 600 ev 

Part 4, Sputtering yield data in the 100-600 ev energy 
range 

Part 5, Sputtering yields at very low bombarding ion 
energies, pub, in the Jnl, of Applied Physics 
33:2345-2352, July 62 
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UCRL-9971 OTS $3.60 


Lawrence Radiation Lab., U. of California, Berkeley. 
HYDROMAGNETIC IONIZING FRONTS, by Wulf B. 
Kunkel and Robert A. Gross. Rept. on Contract W7405- 
eng-48 14 Dec 61, 37p. 19 refs. 
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The electrodynamical phenomena in the boundary strip 
of a sharply focused electron beam are extremely com- 
plicated. This difficulty is usually resolved by postu- 
lating a layer of surface current on the boundary of the 
unperturbed beam while considering the troublesome 
boundary strip as nonexistent. A critical examination 
is made of this technique with the result that, it the 
calculated rf power is to be the same as in the actual 


beam, a layer of electric dipoles must also be postu- 
lated. The discussion begins with the Jacobian and 
Taylor's expansion, with particular emphasis on the 
applicability of the latter to the boundary strip, then 
proceeds to the formulation of a modified problem on 
an equal-power basis and the specification of the sur- 
face conditions which are to be satisfied. Second- 
order quantities are included in all equations, so that 
the small-signal beam kinetic quantities can be 
reliably calculated. (Author) 
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10p. 2 refs. 
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31 May 63, on Contract NASr-112, 31 May 63, Slp. 

10 refs. Rept. no. A-920057-5; NASA CR-50301. 
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by R. H, Bullis and R. K, Flavin, Quarterly status 
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31 Jan 63, 15p. 3 refs. Rept. no. A-920057-3. 
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2 refs. 
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STUDIES OF Hz DISSOCIATION, by A. W. Ehler. 
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Institute of Molecular Physics, U. of Maryland, 
College Park, 
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FICIENTS OF Li+ H AND O+H GAS MIXTURES AT 
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Edward A. Mason, and Joseph T. Vanderslice. Rept. 
on NASA Grant NsG-5-59, 17 June 63, 42p, 48 refs. 
IMP-NASA-33; NASA CR-50453, 
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ENERGIES AND WAVE FUNCTIONS OF THE f° 
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rept. on Contract AF 18(600)986. Dec 59, 116p. 
28 refs. AFOSR TR-59-207. 


DESCRIPTORS: *Molecular spectroscopy, *Infrared 


.spectroscopy, *Hydrogen compounds, *Chlorides, 
Line spectrum, Distortion. 


The primary purpose of the present work is the meas- 
urement of absolute line widths as a function of J for 
the vibration-rotation lines of the fundamental band 
HCl. Both self broadening and foreign gas broadening 
have been studied. A secondary purpose of this work is 
the determination of the line strengths of this HCl band. 
Previous work is expanded to include a greater variety 
of broadening gases and some small corrections are 
made to the previously published data. 
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Adams and Charles A. Sondhaus. Rept. on Contract 
W7405-eng-48. 19 Dec 61, 12p. 11 refs. 
NASA N63-18496 OTS $2. 60 

Naval Research Lab., Washington, D. C. 
OPTICAL CONSTANTS OF METALS IN THE EX- 
TREME ULTRAVIOLET. I. A MODIFIED CRITICAL 
ANGLE TECHNIQUE FOR MEASURING THE INDEX 
OF REFRACTION OF METALS IN THE EXTREME 
ULTRAVIOLET, by W. R. Hunter. Rept. on NASA 
Order R-21, [1963] 25p. 8 refs. NASA CR-50265, 
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Cornell U., Ithaca, N. Y. 
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Grant NsG-212-61 and Contract Nonr-401(47). 


3 Apr 63, 20p. 8 refs. ARPA-SD-68; Rept. no. 109; 
NASA CR-50405. 
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NOVEL METHODS OF CALCULATION APPLIED TO 
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Final technical rept. on Contract AF 61(052)434. 
Sep 60, Llp. 


DESCRIPTORS: *Semiconductors, *Quantum mechanics, 
Models (Simulations), *Field theory, *Mesons, 
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The work has consisted in settling some very delicate 
points which are usually hidden, but do give trouble 
when mathematical rigor and reliable approximation 
methods are sought for. Such are: the study of rigorous 
means for handling divergent quantities, the conse- 
quences which the requirement of unitarity imposes 
upon propagation kernels, the fact that higher-order 
Feynman diagrams interfere tremendously with one 


another; and so on. To get an insight on the problems 
of actual computation, some numerical models have 
been devised and exactly solved. 
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Novy 42, 38p. 6 refs. 
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no, 11 on Contracts AT(04-3)221 and Nonr-220(30). 
Jan 63, lip. 26 refs. 


Thermodynamics 


BAW-1181 OTS $10.50 

Babcock and Wilcox Co., Lynchburg, Va. 
GAS SUSPENSION TASK II. Final rept., Nov 59, on 
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no, 2, 1 Dec 62-31 May 63, on Grant NsG-273-62, 
15 June 63, 35p, 8 refs. NASA CR-50317, 
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Pasadena, Calif. 
A STEADY-STATE HEAT METER FOR DETERMIN- 
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FACE, by E. A. Laumann. Rept. on Contract 
NAS7-100. 7 Mar 63, Ilp. 6 refs. Technical memo 
no. 33-120; NASA CR-50626. 
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ORTHO AND PARATRITIUM, by E. W. Albers, 
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Grant NsG-158-61. [1963] 30p. refs. NASA CR-50363. 


Presented in part at the 144th Natl, 


Meeting of ACS, 
Los Angeles, Mar 63. 
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Stanford Electronics Labs., Stanford U., Calif. 
IONOSPHERIC WIND ANALYSIS BY METEORIC 
ECHO TECHNIQUES, by L. A. Manning, A. M. Peter- 
son, and O. G. Villard, Jr. Technical rept. no. 60 on 


Contract N6onr-251, Task 7. 15 Feb 53, 4lp. 6 refs. 
AD-3386. 


DESCRIPTORS: *Atmospheric motion, *Wind, 
Ionosphere, Velocity, Measurement, *Meteors, Elec- 


tromagnetic wave reflections, Doppler systems, 
Meteorology. 


The theory of wind-velocity determination by the mete- 
oric-reflection method is extended to include methods 
for measuring nonuniform and turbulent wind velocities. 
An equation is derived which indicates that the average 
wind velocity plotted against reflection azimuth deter - 
mines the average wind velocity, dip, and azimuth 
irrespective of turbulent-velocity components. An ex- 
perimental procedure is presented for determining the 
mean-square turbulent wind. Systematic errors intro- 
duced by taking Doppler frequencies directly from the 
experimental data are corrected to obtain the mean- 
square frequency corresponding to an extrapolated nor- 
mal distribution. Plots are included for the corrected 
mean-square body Doppler frequency vs the square of 
the ratio of the reflector height and the slant range for 
turbulence data obtained on May 29, July 27, and Aug 2, 
1949. The data indicated 15-, 10-, and 12.5-m/sec 
root-mean-square vertical velocities, respectively. A 
semiempirical formula, E = 400/ VP (P is the total 
number of observations), is given for the expected 
error (E) in average wind velocity in km/hr. The ex- 
pected error in the average vector wind direction is 
given as E = 400/WVP, where E is in radians, and © is 


the average meteor wind velocity in km/hr. (DDC 
abstract) 
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PB 163 635 OTS $4.60 


Stanford Electronics Labs., Stanford U., Calif. 
METEORIC RADIO ECHOES, by Laurence A, Manning. 
Technical rept. no, 66 on Contract N6onr-251, Task 7. 
15 July 53, 42p. 38 refs, AD-16 402. 


DESCRIPTORS: “Meteors, *Electromagnetic wave 
reflections, Ionization, Velocity, *Radio signals, 
*Propagation, Radio waves, Upper atmosphere, Radio 
reception, Measurement, Doppler systems. 


A summary of progress in radio meteoric detection is 
presented which classifies the accomplishments under 
the headings of astronomical properties, tools for de- 
termining properties of the atmosphere, and contribu- 
tions to radio propagation. Methods of radiant determi- 
nation are discussed as well as velocity measurements. 
Velocity measurements made by the Doppler meteor- 
whistle technique for thousands of meteors indicate that 
the meteors are members of the solar system. The 
need for a satisfactory technique to measure the rate 
of occurrence and distribution in size of meteoric 
particles is indicated as well as a reliable theory re- 
lating meteoric mass and ionization production to aug- 
ment present information concerning the distributions 
of the smaller meteoric masses. Various theories are 
described which attempt to explain the processes in the 
ionization trail. An important problem remains in re- 
lation to the recombination coefficient applicable to 
meteoric ionization, Meteor studies of wind motion 
utilize body-Doppler and double-Doppler techniques. 
The former technique yields information concerning the 
radial velocity component of the wind, the speed and 
direction of the average translation of the air mass, 
and the rms wind speed. The results of both theory and 
experiment indicate that meteors should be considered 
as possible transmission mechanisms at frequencies 
above the normal layer criticals. (DDC abstract) 


PB 163 634 OTS $4.60 


Stanford Electronics Labs., Stanford U., Calif. 
RADIO COMMUNICATION BY SCATTERING FROM 
METEORIC IONIZATION, by Von R. Eshleman and 
Laurence A. Manning. Technical rept. no. 57 on 
Contract N6onr-251, Task 7. 1 Dec 52, 45p. 13 refs. 
AD-3587. 


DESCRIPTORS: *Radio signals, Radio waves, 
*Propagation, *lonospheric propagation, *Meteors, 
Ionization, Scattering, Electromagnetic properties, 
Measurement, Electromagnetic wave reflections. 


A theoretical estimate is given of the characteristics 
of the signals scattered by meteoric ionization over ex- 
tended HF and VHF paths, by a consideration of (1) am- 
plitude and duration of echoes forward-scattered from 
individual meteor ionization trails and (2) the proba- 
bility of detecting randomly oriented trails over an ob- 
lique radio propagation path. Measurements on a 13-m 
wave length indicated that daily average of 400 mete- 
ors/hr. are received within a slant range of 200 km. 
whose line density is greater than 1013 electrons/m. 
The probability of detecting a meteor trail within this 
slant range is 0.07. Meteor echoes could support a 
nearly continuous signal at frequencies on the order of 
15 mc. and path lengths of 1000 km. For VHF's, scat- 
tering from meteor trails was an important contribut- 
ing factor to the propagation of a signal over an oblique 
path. (DDC abstract) 





PB 163641 OTS $8.60 
Stanford Electronics Labs., Stanford U., Calif. 

THE ROLE OF IONOSPHERIC-LAYER TILTS IN 
LONG-RANGE HIGH-FREQUENCY RADIO PROPAGA- 

TION, by S. Stein. Technical rept. no. 21 on Contract 

Nonr-225(24). 20 Aug 57, 100p. 25 refs. AD-139 831. 


DESCRIPTORS: *lIonospheric propagation, *Radio 
waves, *Propagation, Ionosphere, Wave transmission, 
High frequency, Atmosphere models, *Electromagnetic 
wave reflections, Aurorae, Theory, Tests. 


An introduction to the role of ionospheric-layer tilts in 
long-range HF and VHF radio propagation is given. 
Ray trajectories for a simple ionospheric model were 
computed as an example of tilted reflection. Antici- 
pated fading, MUF, and field-strength characteristics 
of "F modes are discussed. The build-up of "F back- 
scatter echoes is not linked to the characteristics of 
thick-layer reflection and is explained in terms of 


geometrical time-delay focusing. An ionospheric mode 
that is an important contributor to auroral reflections 
depends upon the existence of tilts in the F layer to the 
north. Long-range auroral reflections are explained on 
the basis of E- region ionization observed via reflection 
from a tilted F layer. An explicit distinction was made 
between this type of reflection and newer classes of 
radio reflections observed at high and middle latitudes 
arising from field-aligned ionization in the E and F 
regions. Radar surveillance of aurora] ionization that 
utilizes one or a combination of ionospheric paths is 
called the aurorasonde technique; it represents an 
extension of the sweep-frequency backscatter 
technique. 


RESEARCH METHODS, TECHNIQUES 
AND EQUIPMENT 


RDA-4 OTS $0.50 


Atomic Energy Commission. Div. of Technical 

Information Extension, Oak Ridge, Tenn. 
RESEARCH AND DEVELOPMENT ABSTRACTS OF 
THE USAEC, Rept. for Oct-Dec 62. 220p. 


NASA N63-18313 OTS $23.50 


National Aeronautics and Space Administration, 
Washington, D. C. 
NASA PROGRAM PLANNING IN SPACE SCIENCES, 
Dec 62, 465p. NASA TM X-50138. 


NASA N63-18487 OTS $5.60 


Philco Corp., Palo Alto, Calif. 
FACILITY REQUIREMENTS AND CRITERIA, by 
R. S. Cronhardt, Technical rept. on NASA 
Contract NAS9-366. 7 Sep 62, 54p. WDL TR-E112-3; 
NASA CR-50563 
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Communication Theory 


NASA N63-18387 OTS $2, 60 

Jet Propulsion Lab, , Calif. Inst, of Tech,, Pasadena. 
ASYMPTOTIC PERFORMANCE CHARACTERISTICS 
FOR MULTIRECEIVER COMMUNICATIONS THROUGH 
THE RICIAN MULTICHANNEL, by W. C, Lindsey. 
Rept. on NASA Contract NAS7-100. 30 Apr 63, 21p. 

19 refs. JPL-TR-32-400; NASA CR-50655. 


NASA N63-18036 OTS $2.60 


Rand Corp., Santa Monica, Calif. 
CROSSTALK OF FREQUENCY-MULTIPLEXED 
SIGNALS IN SATURATING AMPLIFIERS, by Worthie 
Doyle. Rept. on Contract NASr-21(02). Apr 63, 30p. 
5 refs. Memo no. RM-3576-NASA; CR-50334. 


Information Theory 


NASA N63-18402 OTS $9.10 

Arizona U., Tucson, 

INFORMATION PROCESSING CAPACITY IN SINGLE 
AND DUAL SENSORY CHANNELS, by 

Ridgely W. Chambers, Rept. on NASA Grant NsG-191- 
62, May 63, 103p. 26 refs. NASA CR-50067. 


NASA N63-18412 OTS $14.00 


Philco Corp., Palo Alto, Calif. 
INFORMATION FLOW PLAN DEVELOPMENT 
(MANNED APOLLO MISSION, by R. S. Cronhardt. 
Rept. on NASA Contract NAS9-366, 21 Aug 62, 203p. 
WDL-TR-E121; NASA CR-50424 


SOCIAL SCIENCES 


NASA N63-18034 OTS $1.60 


American Academy of Arts and Sciences, Boston, 
Mass. 
AN ANALYSIS AND SUMMARY OF RESPONSES FROM 
FELLOWS OF THE AMERICAN ACADEMY OF ARTS 
AND SCIENCES CONCERNING THE SPACE PROGRAM 
AS A SUBJECT FOR STUDY AND THOUGHT, by Geno 


Ballotti. Rept. on Grant NsG-253-62. [1962] 16p. 
NASA CR-50306. 


Documentation 


AD-407 609 repriced OTS $3, 00 


Air Force Materials Lab,, Aeronautical Systems 
Div., Wright-Patterson AFB, Ohio, 
PROCEEDINGS, SYMPOSIUM ON MATERIALS INFOR- 
MATION RETRIEVAL HELD IN DAYTON, OHIO, 
28-29 NOVEMBER 1962, by Edward Dugger, Final rept. 


on Materials Application, May 63, 165p, 48 refs, 
ASD-TDR-63~-445, 


DESCRIPTORS: *Information retrieval, Subject indexing, 
Documentation, *Conferences, 


These papers discuss information storage, retrieval 
and dissemination programs of Government agencies 
and their contractors, Three areas are covered, ma- 
terials information activities, general information 
activities, and information systems research, (Author) 


AD-277 676 repriced OTS $8.00 


Naval Ordnance Lab., White Oak, Md. 
TABLES OF FOUR LETTER COMPUTER CODES 
USED IN LIBRARY RETRIEVAL PROGRAM, by Eva 
Liberman and Hoyt L. Stevens. 17 May 62, pub. 
July 62, 680p. Rept. no. NOLTR 62-50. 


DESCRIPTORS: *Coding, Naval research laboratories, 
Libraries, *Information retrieval, Vocabulary. 


Four letter alphabetical combinations have been con- 
structed to provide a computer language for the 

IBM 7090 computer. The Library at the Naval Ordnance 
Laboratory uses a selected computer code to identify 
each descriptor assigned to a technical report. These 
descriptors are determined by an analysis of the tech- 
nical reports. Selected codes serve as input to the 
computer and computer searches are made using these 
codes for retrieval. (Author) 
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